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March 31, 2003

Mr. Russell Hart

Remedial Project Manager

United States Environmental Protection Agency
Region V

77 West Jackson Blvd

Mail Code SR-6J

Chicago, lllincis 60604-3590

RE: Remedial Design Work Plan Additional Project Plans: QAPP, FSP, HASP
Southeast Rockford Groundwater Contamination Superfund Site; Area 9/10

Dear Mr. Hart:

On behalf of Hamilton Sundstrand Corporation (HS), SECOR International Incorporated
(SECOR) is submitting the enclosed additional Project Plans in support of the Work Plan for
Remedial Design for Area 9/10 of the Southeast Rockford Groundwater Contamination
Superfund Site in Rockford, lllinois. These plans consist of the Quality Assurance Project
Plan (QAPP), Field Sampling Plan (FSP) and Health and Safety Plan (HASP). Each plan is
an appendix to the Remedial Design (RD) Work Plan that was originally submitted to you
dated Februavy 26, 2003. An electronic copy of these documents has also been included
on the enclosed compact disc.

Please note that the project schedules included in the QAPP and the FSP are the same as
that presented in the original RD Work Plan submission. This schedule is currently under
revision based on comments received from you on the RD Work Plan. The revised
schedule along with the other changes based on your other comments will be forwarded to
you for receipt on April 7, 2003.

We look forward to continuing to work with you on this effort. If you have any questions,
please do not hesitate to call

Sincerely,
SECOR International Incorporated

Sl

David M. Curnock
Principal Scientist

Enclosure: RD Work Plan, Area 9/10 QAPP, FSP, HASP

cc: T. Turner, USEPA
S. Moyer, HS/UTC
E. Alletzhauser, UTC
T. Williams, IEPA
T. Ayers, |[EPA
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STL Chicago Project: Secor - Remedial Design SE Rockford Area 9/10
Method L.imit Report Date: 3/17/03

Analytical Test Lab
Method Description Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
Method: Leachable, Metals Analysis (ICAP) (6010L)
Arsenic 6010B TCLP mg/L 0.01 0.1 80 120 20
Barium 6010B TCLP mg/L 0.01 1 80 120 20
Cadmium 60108 TCLP mg/L 0.002 | 0.05 80 120 20
Chromiurn 6010B TCLP mg/L 0.01 | 0.05 80 120 20
Lead 6010B TCLP mg/L 0.005| 0.05 80 120 20
Selenium 60108 TCLP mg/L 0.01 0.1 80 120 20
Silver 60108 TCLP mg/L 0.005 | 0.05 80 120 20
Method: Mercury (CVAA) (7470)
Mercury [ 7470A [ TCLP [ wgll | [ 2 [ 80 [ 120 ] 20 | [
Method: Volatile Cirganics (8260B)
1,1,1.2-Tetrachlorozthane 8260B Water ug/L 0.21 1 70 134 20
1,1,1-Trichloroethane 82608 Water ug/L 0.22 1 66 129 20
1,1,2,2-Tetrachloro zthane 8260B Water ug/L 0.25 1 72 127 20 |
1,1,2-Trichloroethane 8260B Water ug/L 0.33 1 69 138 20 ‘
1,1-Dichloroethane 8260B Water ug/L 0.2 1 69 127 20
1,1-Dichloroethen? 8260B Water ug/L 0.19 1 54 127 20
1,1-Dichlorogropen2 82608 Water ug/L 0.24 1 70 128 20
1,2,3-Trichlorobenzene 8260B Water ug/L. 0.24 1 75 123 20
1,2,3-Trichloropropiane 8260B Water ug/L 0.2 1 71 126 20 |
1,2, 4-Trichlorobernzane 82608 Water ug/L 0.23 1 77 123 20 !
1,2,4-Trimethylbenzene 8260B Water ug/L. 0.2 1 72 126 20
1,2-Dibromo-3-chlo-opropane 8260B Water ug/L 0.46 1 66 123 20
1,2-Dibromoethane (EDB) 8260B Water ug/L 0.25 1 71 135 20
1,2-Dichlorobenzene 8260B Water ug/L 0.24 1 74 119 20
1,2-Dichloroethane 8260B Water ug/L. 0.25 1 63 133 20
1,2-Dichloroethene (total) 8260B Water ug/L 042 1 72 121 20
1,2-Dichloropropan:2 8260B Water ug/L 0.22 1 71 132 20
1,3,5-Trimetryibenzene 82608 Water ug/L 0.2 1 69 123 20
1,3-Dichlorobenzene 82608 Water ug/L 0.23 1 73 121 20
1,3-Dichloropropan 8260B Water ug/L 0.23 1 71 133 20
1,4-Dichlorotenzene 8260B Water ug/L 0.22 1 74 121 20
2,2-Dichlorogropan= 8260B Water ug/L 0.2 1 56 141 20
2-Butanone (MEK) 8260B Water ug/L 1.7 5 54 145 20
2-Chlorotaluene 82608 Water ug/L 0.22 1 69 120 20
2-Hexancone 8260B Water ug/L 1.2 5 70 144 20
4-Chlorotoluene 82608 Water ug/L 0.22 1 68 120 20
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STL Chicago Project: Secor - Remedial Design SE Rockford Area 9/10
Method Limit Report Date: 3/17/03

Analytical Test Lab

Method Descripticn Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
4-Methyl-2-pentanone (MIBK) 8260B Water ug/L 0.92 5 66 147 20
Acetone 8260B Water ug/L 1.5 5 43 150 20
Benzene 82608 Water ug/L 0.2 1 74 116 20
Bromobenzene 8260B Water ug/L 0.22 1 77 121 20
Bromochloromethane 8260B Water ug/L 0.19 1 57 133 20
Bromodichlorometrane 8260B Water ug/L 0.23 1 76 129 20
Bromoform 8260B Water ug/L 0.22 1 73 139 20
Bromomethane 8260B Water ug/L 0.18 1 51 152 20
Carbon disulfide 82608 Water ug/L 04 5 29 136 20
Carbon tetrachlorid:2 8260B Water ug/L 0.24 1 66 136 20
Chlorobenzene 8260B Water ug/L 0.22 1 76 124 20
Chloroethane 8260B Water ug/L 0.21 1 68 135 20
Chloroform 8260B Water ug/L 0.23 1 74 128 20
Chiloromethane 8260B Water ug/L 0.16 1 56 129 20
cis-1,2-Dichloroethene 82608 Water ug/L 0.21 1 78 126 20
cis-1,3-Dichloropropene 82608 Water ug/L 0.22 1 75 123 20
Dibromochloromettane 8260B Water ug/L 0.23 1 74 137 20
Dibromomethane 8260B Water ug/L 0.26 1 66 131 20
Dichlorodiflucrometnane 82608 Water ug/L 0.14 1 56 136 20
Ethylbenzene 8260B Water ug/L 0.2 1 74 121 20 .
Hexachlo-obutadierie 8260B Water ug/L 0.24 1 56 147 20
Isopropylbenizene 82608 Water ug/L 0.21 1 67 123 20
m&p-Xylenes 8260B Water ug/L 0.39 2 71 125 20
Methylene chloride 82608 Water ug/L 0.19 1 52 133 20
Methyl-tert-butyl-etrer (MTBE) 8260B Water ug/L 0.21 1 52 156 20
Naphthalene 82608 Water ug/L 0.34 1 69 125 20
n-Butylbenzene 82608 Water ug/L 0.22 1 71 118 20
n-Propylbenzene 82608 Water ug/L 0.25 1 67 123 20
o-Xylene 82608 Water ug/L 0.21 1 72 124 20
p-lsopropyltoluene 82608 Water ug/L 0.22 1 67 126 20
sec-Butylbenzene 82608 Water ug/L 0.22 1 69 124 20
Styrene 82608 Water ug/L 0.23 1 80 125 20
tert-Butylbenrene 8260B Water ug/L 0.21 1 69 123 20
Tetrachloroethene 8260B Water ug/L 0.2 1 69 128 20
Toluene 82608 Water ug/L 0.21 1 71 122 20
trans-1,2-Dicnloroe hene 8260B Water ug/L 0.21 1 64 119 20
trans-1,3-Dichlorop "opene 8260B Water ug/L 0.24 1 76 126 20
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STL Chicago Project: Secor - Remedial Design SE Rockford Area 9/10
Method l_imit Report Date: 3/17/03

Analytical Test Lab
Method Description Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
Trichloroethene 8260B Water ug/L 0.21 1 70 120 20
Trichlorofluorometr ane 82608 Water ug/L 0.22 1 62 141 20
Viny! chlcride: 8260B Water ug/L 0.18 1 67 137 20
Surrogate
1,2-Dichloroethane -d4 (surr) 8260B Water ug/L 61 131
4-Bromofluorobernzene (surr) 82608 Water ug/L 73 122
Dibromofluoromerhane (surr) 8260B Water ug/L 66 132
Toluene-d8 (surr) 8260B Water ug/L 78 128
Method: Volatile Crganics (8260B)
1,1,1,2-Tetrachioro sthane 8260B Solid ug/Kg 0.73 5 83 123 20
1,1,1-Trichloroethane 8260B Solid ug/Kg 0.61 5 63 133 20
1,1.2,2-Tetrachlorozthane 8260B Solid ug/Kg 0.64 5 68 139 20
1,1,2-Trichloroethane: 8260B Solid ug/Kg 0.71 5 71 143 20
1,1-Dichloroethane 82608 Solid ug/Kg 0.88 5 63 133 20
1,1-Dichloroethen: 8260B Solid ug/Kg 1 5 51 132 20
1,1-Dichlorogropen=2 82608 Solid ug/Kg 0.8 5 78 148 20
1,2,3-Trichlorobenzene 8260B Solid ug/Kg 0.99 5 75 125 20
1,2,3-Trichloropropiane 8260B Solid ug/Kg 1.1 5 71 129 20
1,2,4-Trichlorobenzene 8260B Solid ug/Kg 0.79 5 76 127 20
1,2,4-Trimethylbenzene 8260B Solid ug/Kg 0.82 5 74 133 20
1,2-Dibromo-3-ch oropropane 82608 Solid ug/Kg 1.1 5 59 124 20
1,2-Dibromoethane (EDB) 8260B Solid ug/Kg 0.76 5 72 133 20
1,2-Dichlorotenzene 8260B Solid ug/Kg 0.73 5 85 120 20
1,2-Dichioroethane 8260B Solid ug/Kg 0.58 5 69 125 20
1,2-Dichloroethene (total) 8260B Solid ug/Kg 1.9 5 63 144 20
1,2-Dichloropropan:2 8260B Solid ug/Kg 0.96 5 76 132 20
1,3,5-Trimethylbenzene 8260B Solid ug/Kg 0.58 5 72 128 20
1,3-Dichlorotenzene 8260B Solid ug/Kg | 0.91 5 83 122 20
1,3-Dichloropropanz 8260B Solid ug/Kg 0.93 5 78 127 20
1,4-Dichlorokenzene 82608 Solid ug/Kg 0.89 5 84 121 20
2,2-Dichloropropan 2 8260B Solid ug/Kg 1.3 5 67 134 20
2-Butanone (MEK) 8260B Solid ug/Kg 4.2 5 50 150 30
2-Chlorotoluene 8260B Solid ug/Kg 1 5 63 137 20
2-Hexanone 8260B Solid ug/Kg 1.7 5 69 140 20
4-Chlorotoluene 8260B Solid ug/Kg 0.77 5 76 123 20
4-Methyl-2-pentancne (MIBK) 8260B Solid ug/Kg 3 5 68 134 20
Acetone 8260B Solid ug/Kg 4.1 5 46 167 20
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Analytical Test Lab
Method Description Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
Benzene 8260B Solid ug/Kg 0.66 5 72 128 20
Bromobenzene 8260B Solid ug/Kg 0.71 5 81 123 20
Bromochleromethane 8260B Solid ug/Kg 0.99 5 68 129 20
Bromodichloromethane 8260B Solid ug/Kg 0.68 5 74 128 20
Bromoform 82608 Solid ug/Kg 0.91 5 78 132 20
Bromomethane 8260B Solid ug/Kg 29 5 48 127 20
Carbon disuliide 8260B Solid ug/Kg 2 5 23 138 20
Carbon tetrachloride 8260B Solid ug/Kg 0.83 5 67 127 20
Chlorobenzene 8260B Solid ug/Kg 0.91 5 83 125 20
Chloroethane 8260B Solid ug/Kg 1.6 5 59 163 20
Chioroform 82608 Solid ug/Kg 0.62 5 73 135 20
Chloromethane 8260B Solid ug/Kg 0.94 5 45 141 20
cis-1,2-Dichloroethene 82608 Solid ug/Kg 1.2 5 68 148 20
cis-1,3-Dichloropropene 8260B Solid ug/Kg 0.79 5 80 124 20
Dibromochloromett ane 82608 Solid ug/Kg 0.69 5 77 127 20
Dibromornethane 8260B Solid ug/Kg 0.69 5 70 130 20
Dichlorcdifluoromathane 82608 Solid ug/Kg 0.75 5 43 121 20
Ethylbenzene 8260B Solid ug/Kg 1.1 5 79 123 20
Hexachlorobutadiene 82608 Solid ug/Kg 1 5 66 127 20
Isopropylbenzene 82608 Solid ug/Kg 0.75 5 77 118 20
mé&p-Xylenes 8260B Solid ug/Kg 2.1 10 79 123 20
Methylene chloride 82608 Solid ug/Kg 1.8 5 58 143 20
Methyl-tert-butyl-etr er (MTBE) 8260B Solid ‘ug/Kg 0.64 5 61 132 20
Naphthalene 82608 Solid ug/Kg 1 5 65 132 20
n-Butylbenzene 82608 Solid ug/Kg 0.84 5 65 138 20
n-Propylbenzane 8260B Solid ug/Kg 0.86 5 77 124 20
o-Xylene 8260B Solid ug/Kg 0.93 5 80 123 20
p-lsopropyltoluene 8260B Solid ug/Kg 0.68 5 74 126 20
sec-Butylbenzene 82608 Solid ug/Kg 0.81 5 77 128 20
Styrene 8260B Solid ug/Kg 1 5 85 126 20
tert-Butylbenzene 8260B Solid ug/Kg 0.78 S 79 124 20
Tetrachloroethene 82608 Solid ug/Kg 0.67 5 75 129 20
Toluene 8260B Solid ug/Kg 1 5 75 125 20
trans-1,2-Dichloroethene 82608 Solid ug/Kg 0.94 5 58 139 20
trans-1,3-Dichloroptopene 8260B Solid ug/Kg 0.84 5 75 134 20
Trichloroethene 82608 Solid ug/Kg 0.59 5 75 129 20
Trichlorofluoromethane 8260B Solid ug/Kg 0.71 5 57 135 20
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Analytical Test Lab
Method Description Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
Vinyl chlcride: 8260B Solid ug/Kg 0.74 5 58 140 20
Surrogate
1,2-Dichloroethane -d4 (surr) 82608 Solid ug/Kg 50 145
4-Bromofluorobenzene (surr) 8260B Solid ug/Kg 60 140
Dibromofluoromethane (surr) 8260B Solid ug/Kg 580 140
Toluene-d8 (surr) 8260B Solid ug/Kg 66 141
Method: Volatile Organics (8260B)
1,1,1,2-Tetrachlorozthane 8260B High/MeOH |  ug/Kg 25.5 100 74 120 30
1,1,1-Trichloroethane: 8260B High/MeOH |  ug/Kg 16.5 100 69 133 30
1,1,2,2-Tetrachlorozthane 8260B High/MeOH | ug/Kg 18.5 100 70 126 30
1,1.2-Trichloroethane: 82608 High/MeOH ug/Kg 315 100 67 133 30
1,1-Dichloroethane 8260B High/MeOH | ug/Kg 13.5 100 68 119 30
1,1-Dichloroethens 8260B High/MeOH [ ug/Kg 14 100 44 143 30
1,1-Dichloropropenz 8260B High/MeOH |  ug/Kg 18.56 | 100 65 134 30
1,2,3-Trichlorobenzene 8260B High/MeOH [  ug/Kg 49 100 68 117 30
1,2,3-Trichloropropane 8260B High/MeOH |  ug/Kg 49 100 64 118 30
1,2,4-Trichlorobenzene 82608 High/MeOH ug/Kg 41.5 100 61 117 30
1,2,4-Trimethylbenzene 82608 High/MeOH | ug/Kg 23 100 69 122 30
1,2-Dibromo-3-chlo-opropane 8260B High/MeOH | ug/Kg 22.5 100 56 102 30
1,2-Dibromoethane (EDB) 82608 High/MeOH | ug/Kg 25.5 100 69 122 30
1,2-Dichiorobenzens 82608 High/MeOH |  ug/Kg 17 100 76 125 30
1,2-Dichloroethans 82608 High/MeOH | ug/Kg 21.5 100 64 115 30
1,2-Dichloroethens (total) 82608 High/MeOH |  ug/Kg 29 100 60 139 30
1,2-Dichloropropane 8260B High/MeOH |  ug/Kg 17.5 100 70 122 30
1,3,6-Trimethylbenzene 82608 High/MeOH |  ug/Kg 19.5 100 66 125 30
1,3-Dichlorobenzenz 8260B High/MeOH |  ug/Kg 23 100 75 119 30
1,3-Dichloropropane 82608 HighiMeOH | ug/Kg 23.5 100 71 118 30
1.4-Dichlorobenzenz 8260B High/MeOH [  ug/Kg 20.5 100 76 127 30
2,2-Dichloropropane 8260B High/MeOH | ug/Kg 11.5 100 41 131 30
2-Butanone (MEK) 8260B High/MeOH | ug/Kg 51 100 40 125 30
2-Chlorotoluene 82608 | High/MeOH | ug/Kg 40.5 | 100 62 134 30
2-Hexanone 8260B High/MeOH |  ug/Kg 52 100 50 116 30
4-Chlorotoluene 82608 High'MeOH |  ug/Kg 23 100 66 131 30
4-Methyl-2-pentanone (MIBK) 8260B High/MeOH | ug/Kg 37.5 100 54 119 30
Acetone 82608 High/MeOH |  ug/Kg 29 100 34 143 30
Benzene 82608 High/MeOH |  ug/Kg 14 100 67 122 30
Bromobenzene 82608 High/MeOH | ug/Kg 27.5 100 74 133 30
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Method Limit Report Date: 3/17/03

Analytical Test Lab
Method Description Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
Bromochloromethane 8260B High/MeOH | ug/Kg 24.5 100 60 124 30
Bromodichloromethane 8260B High/MeOH | ug/Kg 19 100 66 128 30
Bromoform 8260B High/MeOH |  ug/Kg 18 100 70 123 30
Bromomethene 8260B High/MeOH | ug/Kg 10.5 100 36 164 30
Carbon disulfide 8260B High/MeOH | ug/Kg 20.5 100 21 124 30
Carbon tetrachloride 82608 High/MeOH |  ug/Kg 16.5 100 59 127 30
Chlorobenzene 8260B High/MeOH | ug/Kg 22 100 80 125 30
Chloroethane 8260B High/MeOH { ug/Kg 20 100 33 207 30
Chloroform 8260B High/MeOH { ug/Kg 18 100 61 129 30
Chloromethane 8260B High'MeOH | ug/Kg 23.5 100 55 129 30
cis-1,2-Dichloroeth:2ne 8260B High/MeOH |  ug/Kg 17 100 64 144 30
cis-1,3-Dichloroprosene 82608 High/MeOH |  ug/Kg 22.5 100 68 123 30
Dibromochloromethane 82608 High/MeOH | ug/Kg 19 100 70 119 30
Dibromomethane 8260B High/MeOH |  ug/Kg 22.5 100 67 121 30
Dichlorocifluorome-hane 8260B High/MeOH | ug/Kg 12 100 29 135 30
Ethylbenzene 8260B High/MeOH | ug/Kg 225 100 78 128 30
Hexachlcrobutadiene 8260B High/MeOH | ug/Kg 38.5 100 63 126 30
Isopropylbenzene 8260B High/MeOH |  ug/Kg 20 100 67 133 30
mé&p-Xylenes 82608 High/MeOH | ug/Kg 50 200 76 133 30
Methylens chiloride 8260B High/MeOH |  ug/Kg 20 100 57 129 30
Methyl-tert-butyl-ether (MTBE) 8260B High/MeOH |  ug/Kg 30.5 100 47 126 30
Naphthalene 82608 High'MeOH |  ug/Kg 38 100 51 158 30
n-Butylbenzene 8260B High/MeOH |  ug/Kg 18.5 100 64 118 30
n-Propylbenzene 8260B High/MeOH | ug/Kg 27.5 100 69 130 30
o-Xylene 8260B High/MeOH |  ug/Kg 23.5 100 74 127 30
p-lsopropyitoluene 8260B High/MeOH |  ug/Kg 23.5 1 100 68 129 30
sec-Butylbenzene 8260B High/MeOH |  ug/Kg 20.5 100 69 139 30
Styrene 8260B High/MeOH | ug/Kg 28.5 | 100 80 129 30
tert-Butylbenzene 8260B High/MeOH |  ug/Kg 13.5 100 71 125 30
Tetrachioroe hene 8260B High/MeOH | ug/Kg 23 100 75 125 30
Toluene 8260B | High/MeOH | ug/Kg 18 100 72 123 30
trans-1,2-Dichloroethene 8260B High/MeOH ug/Kg 13.5 100 66 138 30
trans-1,3-Dichloropropene 8260B High/MeOH |  ug/Kg 19.5 100 60 115 30
Trichloroethene 8260B High/MeOH | ug/Kg 21.5 100 70 123 30
Trichlorofluoromett ane 8260B High/MeOH | ug/Kg 19.5 100 59 145 30
Vinyl chloride: 82608 High/MeOH | ug/Kg 18 100 61 135 30
Surrogate
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Analytical Test Lab
Method Description Method Matrix Units MDL RL LCL | UCL | RPD | SLL | SUL
1,2-Dichloroethane-d4 (surr) 8260B High/MeOH | ug/Kg 43 139
4-Bromofluorobenzene (surr) 8260B High/MeOH | ug/Kg 57 124
Dibromofluoromett ane (surr) 82608 High/MeOH | ug/Kg 64 152
Toluene-d8 (surr) 8260B High/MeOH | ug/Kg 70 128
Method: Jet Fuel-4 (8015D)
Jet Fuel #4 8015B Water mg/L 0.125}1 0125 31 103 20
Surrogate 8015B Water mg/L
2-Fluorchiphenyl (surr) 8015B Water mg/L 25 129
o-Terphenyl (surr) 8015B Water mg/L 37 1£9
Method: Jet Fuel-4 (8015D)
Jet Fuel i#4 80158 Soil mg/kg 42 4.2 50 150 20
Surrogate 80158 Soil mglkg
2-Fluorobiphenyl {surr) 8015B Soil mg/kg 33 115
o-Terphenyl ‘surr) 8015B Soil mga/kg 34 168

Notes:

MDLs will vary based on annual performance.

RLs will vary based cn sample volume/size; dilution factors; dry weight reporting (soils) and annual MDL determinations.
Lower/Upper Control Limits (LCL/UCL) are listed for the LCS and MS/MSD for Organics; LCS limits for TCLP are listed, however,

MS limits (post-extraction spikes) are 50-150%.

For Method 82608, the laboratory will only control the analysis on the highlighted/italicized LCS compounds - not the entire compound list.
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1.0 Scopre ! APPLICATION

To outline the guidelines for the analysis of Volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS) using SW-846 Methods 8260B and 8000B
as references. The preparation of all volatile samples is based on Methods 5000, 5030A
and 5030B. Method 5035 is covered by a separate SOP (USP-5035), but can also be
found in this SOP.

On occasion, clients request slight modifications to this SOP. These modifications are
addressed on a case-by-case basis with the range of accuracy (i.e., MDLs, linearity
check or PT sample) verified prior to implementation. Any modifications would be
written into a Quality Assurance Plan (QAP), authorized via laboratory signature
approval, and mentioned in the data package’s case narrative.

1.1 Method Sensitivity

1.1.1 Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a
given analytical method and sample matrix with 99% confidence that the analyte is
present. The MDL is determined according to Appendix B of 40 CFR 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants”. MDLs reflect a calculated
(statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies for
analyses performed; these are verified at least annually.

1.1.2 Reporting Limits

Reporting Limits [a.k.a., Estimated Quantitation Limits (EQLs)] are defined as the lowest
concentration of an analyte determined by a given method in a given matrix that the
laboratory feels can be reported with acceptable quantitative error or client requirements,
values specified by the EPA methods or other project and client requirements. Because
of the high level of quantitative error associated with determinations at the level of the
MDL, the laboratory maintains reporting limits higher than the MDL. Wherever possible,
reporting is limited to values approximately 3-5x the respective MDL to ensure confidence
in the value reported.

Method detection level studies are performed annually, and reporting limits are assessed.
If the MDL does not meet the routine laboratory reporting limit or the method specified
limit, it is repeated or the laboratory reporting limit is reassessed. If the laboratory
continually cemonstrates that the method reporting limits are not achieved, equipment,
technique, and the method are reviewed to assure optimal performance or appropriate

COMPANY CONFIDENTIAL AND PROPRIETARY
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action is taken. Table 1 defines the reporting limits and analyte list for SW-846 Method
8260B.

1.1.3 Definitions

Refer to Section 3.0 of the Laboratory’s Quality Manual (LQM, Revision 02).

1.2 Summary of Method

This method is used to determine volatile organic compounds in a variety of matrices. It
is applicable to water, soil, sediment, sludge and waste drum samples.

This method can be used to quantify most volatile organic compounds that have a boiling
point less than 200°F. It is also limited to those compounds that elute as sharp peaks from
a capillary column. A listing of applicable compounds and their characteristic ions appears
in Table 2.

A portion of sample, measured into a sample vessel, is purged with an inert gas. The
volatile compounds are transferred to a trap, containing retarding materials. The trap is
then backflushed with the inert gas and rapidly heated to effectively transfer the
compounds to the GC column. The GC oven is then, temperature ramped to separate the
compounds and introduce them to the source. The mass filter separates the ions, which
are then detected by the analyzer. The data system then provides qualitative and
quantitative information concerning the sample.

Instrument calibration occurs about every 12 hours, or prior to analysis. Instrument
maintenance is performed as needed or daily basis.

2.0 INTERFERENCES

1. External interferences can be caused by contaminants from sample containers,
preparative glassware and reagents, syringes and columns and manifest themselves as
high background and/or discrete peaks. Some contaminants are also introduced through
the sample vial seal and/or instrument sample connections. Proper glassware
preparation, sample handling and instrument maintenance should eliminate these
sources. A laboratory method blank (MB) is analyzed prior to any analysis to show
absence of any contaminants. Reagent water sampled in the lab and carried through all
field operations is also analyzed to show absence of contaminants from field sampling.

2. Carryover is also another source of contamination. Any time a high level sample is
analyzed, the next sample in the batch is checked for carryover. If carryover is suspected,
that sample is re-analyzed. The position is rinsed with methanol/water. If the carryover is
excessive and continues into the next samples, the batch is aborted/paused, the column

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 4 of 64

and trap baked, and/or blanks analyzed until all contamination is absent. If further
response is required (i.e., trap replacement), it is documented in the maintenance
logbook. Refer to Section 7.4 for information on preventive maintenance.

3. Internal interferences can be purged from the sample with the target compounds
and appear as elevated baselines or distinct peaks. Internal interferences most often
manifest themselves as low/high recoveries of surrogate/matrix spike compounds. Matrix
interferences vary from sample to sample.

4, The volatile lab must be free of solvents. All analytes must be less than their EQL
(Estimated Quantitation Limit). The volatile lab is under positive pressure to reduce lab
contamination, however, intermittent low levels of acetone and methylene chloride may
be detected, usually below the EQL. Refer to Section 8.2 (Corrective Action) for
clarification for blank contamination.

3.0 SAFETY

¢ All employees will adhere to the practices and policies in the STL Corporate Safety
Manual (CSM) and will read the MSDS's for the materials used in this method before
handling or using the material.

e Special care needs to be taken with the solvents used in this method.

o |Interior parts of the GC/MS can be very hot. Care should be taken during
maintenance.

4.0 EQUIPMENT AND SUPPLIES

4.1 Current Hardware/Software

e 3 Hewlett-Packard 5890 GC interfaced with a 5971 MSD. Equipped with DB-624
column.

o 3 Hewlett-Packard 5890 GC interfaced with a §972 MSD. Equipped with DB-624
column.

e 1 Hewlett-Packard 6890 GC interfaced with a 5973 MSD. Equipped with DB-624
column.

e 6 Tekmar 3000 concentrators, 1 PTS Enchon concentrator in connection with 2
Tekmar 2016 Autosamplers for two systems and 5 Varian Archon Autosamplers for
four systems.

o 1 Combi PAL Static Headspace Screener in connection with Hewlett-Packard 5890
GC interfaced with a FID equipped with DB-624 column.

e 8-Hewlett-Packard Chemstations B.02.04 software and peripheral hardware.

o 1-Hewlett-Packard Chemserver 9000 series running HP-UX10.2 OS with Target 3.5.

The GC/MS has a temperature programmable chromatograph interfaced with a mass-
selective detector capable of scanning from 35 - 260 amu every second or less using 70
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volts of electron energy in the electron ionization mode. The system is capable of
producing an acceptable spectrum of bromofluorobenzene when 50 ng/5 mLs is purged.

4.2 Data System

The analytical systems are interfaced with stand alone PC’'s which are Pentium based
systems running Agilent Chemstation. This system is capable of continuous acquisition
and storage of mass spectral data. Completed data files are automatically transferred to
the Chemserver Target 3.5 processing software which is capable of plotting specific
masses versus time or scan numbers (Extracted lon Current Profile) and integration of
that abundance. The system also stores the data. The NBS Library resides on the
Chemserver.

4.3 Data File Name/ Batch Directory Assignment

Each job # is assigned a code at the time that the first sample is analyzed. Tune,
standard, blank, and laboratory control sample (LCS) data files are designated by specific
letters unique to each instrument in conjunction with the appropriate month and day
(example : 3a0318 = instrument #3, first 12 hour BFB tune, March 18). During transfer of
the files to the Chemserver, a unique batch directory is created on Target per instrument,
date and tune.

F-

Miscellaneous
assorted syringes (10, 25, 50, 100, 500 and 1000 ulL)
5 mL luer-lock gas-tight syringes
assorted purge vessels (water, 5/25 mL)
top-loading balance, capable of weighing to + 0.1 g, stainless steel spatula
assorted amber and clear Teflon-lined screw-capped vials (1.5-2.0 mL, 3.5-5.0 mL)
cleaned 40 mL vials w/Teflon-lined screw-caps
assorted volumetrics (10 mL, 25 mL, 50 mL and 100 mL)

e e o ¢ ¢ o o |

5.0 REAGENTS AND STANDARDS

The majority of the calibration standards are EPA certified, A2LA or second-source
verified by the standard vendor in situations where suitable SRMs (Standard Reference
Material) was available. For those compounds where standards must be made from neat
material (due to instability) or some non-routine compounds, where available, a second-
source is purchased and used in the LCS to verify the standard

Each time new standards are prepared and a new initial calibration is required, the
standards are verified against a second-source LCS prior to any sample analysis. This
holds for all routine compounds and those available as second-source material in the
LCS.
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All neat standards/kits received are entered into LabNet (LIMS) (and recorded in the Neat
Standards Logbook). A code is written on the bottle/kit and entered into LabNet (and
recorded in the logbook). All neat standards are then stored in a separate freezer at
approximately —10 °C until needed. The standard is issued a unique ID# [i.e., Neat
Standards Reference Number (NSRN)] which is used to track all standards as they are
used as is or in preparation of stock/working solutions. The format of the standards in
LabNet will prevent working or intermediate level solutions from being used past the
expiration dzte of the neat or stock solutions.

511 Reagent Water

One (1) liter of water is continuously purged with pre-purified nitrogen. The reagent water
is routinely demonstrated to be interference-free. All compounds are < EQL or 5x EQL for
methylene chloride and acetone.

5.1.2 Methanol

Methanol is purchased from B&J (Purge and Trap interference-free). Each lot number of
methanol is checked for contamination prior to laboratory use and is documented in the
Methanol Lct Number Logbook in the GC/MS VOA department.

5.2 Surrogate Spiking Solution

Stock surrogates are purchased as a mix from Ultra. The following surrogates are used:

' Compound:’ -.7]" “Concentration
4-Bromofiuorobenzene \
1,2-Dichloroethane-d, 2500 ppm
Toluene-dg /
Dibromofluoromethane

The transfer is entered into LabNet (and recorded in the Standard Preparation Log). The
standard issued is another unique ID# [i.e., SRN (Standard Reference Number)] which
can be traced back to the parent ID# (i.e., NSRN with the date of receipt, date of opening,
and the supplier). Working surrogate solution is prepared at the same time as the internal
standard solution (Section 5.3.)

o Life of Standard: 1-year unopened; once opened, they are used for a period of 6
months or until used.

e Storage Requirements: Stored in a freezer at approximately —10 °C in the dark and
kept for a period of one year unopened. *
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* If the stock solution has manufacturers' expiration date, that is assigned. If the date is

not evident, one year is assigned to un-opened ampules. This is applicable for all "neat”
standards.

5.3 Internal Standard Spiking Solutions

Stock internal standards are purchased as a neat solution from Ultra in 1.5 -2.0 mL
ampules. The following internal standards are used:

“Compound - - -} Concentration
Pentafluorobenzene \
Chlorobenzene-d; 2000 ppm
1,4-Difluorobenzene /
1,4-Dichlorobenzene-d,

After opening, the remaining mixture is transferred to a 1.5 - 2.0 mL amber Teflon-lined
screw-capped vial. The transfer is entered into LabNet (and recorded in the Standard
Preparation Log). The standard issued is another unique ID# [i.e., SRN (Standard
Reference Number)] which can be traced back to the parent ID# (i.e., NSRN with the date
of receipt, date of opening, and the supplier).

o Life of Standard: 1-year unopened; once opened, they are used for a period of 6
months or until used.

e Storage Requirements: Stored in a freezer at approximately —10 °C in the dark and
kept for a period of one year unopened. *

* If the stock solution has manufacturers' expiration date, that is assigned. If the date is
not evident, one year is assigned to un-opened ampules. This is applicable for all "neat"
standards.

‘Compound . .. Volume (uls) | ‘MeOH (mLs)" | Concentration-
Internal Standard
Pentafluorobenzene \ \ diluted to \
Chlorobenzene-d, 625 25 mlLs 50 ppm
1,4-Difluorobenzene / / /

1,4-Dichlorobenzene-d,

Surrogate
Bromofluorobenzene \ \ diluted to \
1,2-Dichloroethane-d, 500 25 mLs 50 ppm
Toluene-dg / / /
Dibromofluoromethane

Note: All standard ‘recipes’ are listed here in this SOP for guidelines for standard
preparation. These ‘recipes’ are subject to change.
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All standard preparation is entered into LabNet (and recorded in the Standards
Preparation Logbook). All standard labels contain the following information: standard
description, concentration, date prepared, analyst, and expiration date. Addition of 5 uL
of each solution to 25 mLs of sample results in a concentration of 10 ppb per each
component.

o Life of Standard: Working solutions have an expiration date of 2 weeks.
» Storage Requirements: These are stored in 1.5 - 2.0 mL amber Teflon-lined screw-
capped vials at approximately —10°C in the dark.
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Stock Purgeables

Calibration Standards

VOC Mix (No Gases)

2000 ug/mL in Methanol

1,1.1,2-Tetrachloroethane
1,1.1-Trichloroethane
1,1.2,2-Tetrachloroethane
1,1.2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,1-Dichloropropylene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1.2,4-Trimethylbenzene
1,2-Dibromo-3-chioropropane
1,2-Dibromoethane
1,2-Dichloroberizene
1,2-Dichloroethane
1,2-Bichloropropane
1.3,5-Trimethylbenzene
1,3-Dichloroberizene
1,3-Dichloropropane
1.4-Dichloroberzene
2,2-Dichloropropane
2-Chlorotoluene:
4-Chlorotoluene:
4-Isopropyitoluene
Benzene
Bromobenzene
Bromochioromethane
Bromoform

Carbon tetrachloride
Chlorobenzene
Chiorodibromornethane
Chioroform
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropylene
Dibromomethane
Dichlorobromomethane
Dichlorobromomethane
Dichloromethane
Ethylbenzene
Hexachlorobutadiene
Isopropvibenzene
m-Xylene
n-Butylbenzene

n-Propylbenzene
Naphthalene

o-Xylene, p-Xylene
sec-Butylbenzene

Styrene

tert-Butylbenzene
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
Trichloroethylene

ICAL 2 STD Custom Mix

SS Volatile Organic Compound Mix
2000 ug/mL in Methanol

Chloroethane

Methyl Bromide (Bromomethane)

Methyl chloride (Chloromethane)

Trichloroflucromethane

Dichlorodifluoromethane

Vinyl chloride

Vinyl Acetate
2000 ug/mL in Methanol

Trichlorotrifluoroethane
2000 ug/mL in methanol

Volatile Ketone

2000 ug/mi in Methanol
2-Methylnaphthalene
1,3,5-Trichlorobenzene
1,3-Butadiene
Isopropylether

Methyl Acetate

Hexane

Heptane

Cyclohexane

Ethyl ether

Methy! Cyclohexane

APIX Custom STD

2000, 8000 & 10000 ug/mL
Allyl Chloride

Ethyl Methacrylate

Methy! Methacrylate
Methacrylonitrile
Pentachloroethane
Trans-1,4-Dichloro-2-Butene
lodomethane

Iscbutanol

Cyclohexanone

n-Butanol

2-Nitropropane

Ethyl Acetate

Chloroprene
5000 ug/mi

Acetone

2-Hexanone

Methyl ethyl ketone

4- Methyl-2-pentanone
5000 ug/mL in Methanol

Carbon Disuffide
2000 ug/mt in Methanol

MTBE
2000 ug/mL in Methanol

THE
2000 ug/mL in methanol

' Chlorohexane

1000 ug/mL in methanol

Nitriles and Acrolein Mix
Acetonitrile

Acrylonitrile

Propionitrile

Acrolein

2-Chloroethylvinylether
2000 ug/mL in methanaol
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5.4 Stock Purgeable Standards

These are obtained as neat solutions from Ultra, Supelco and Restek. The contents of
each solution and concentration appear on the previous page. Upon opening, all contents
are transferred to 1.5 - 2.0 mL amber, Teflon-lined screw-capped vials. Listed are
compounds in the EPA TCL and includes compounds done on a regular basis. Other
standards, if needed, are either purchased as neat solutions or neat standards from
Supelco, Chem Service or other certified supplier. See appropriate entries in LabNet.

5.4.1.1 Main 8260 Mix
Waters
. Stock Compound/Mix- " - | Volume (uLs)" | Vol. (MeOH) | " Conc.. /"
2000 ppm VOC MegaMix™ 100 Diluted to 100 ppm
2000 ppm Trichlorotrifluoroethane 100 2mLs each component
5.4.1.2 Gases
Waters
Mix _MeOH(mLs) |~ -~ "Conc. . ==~
2000 ppm Gas Mix Diluted to 2 mL 100 ppm each component
54.1.3 Extra Compounds

5000 ppm VOA CAL Mix 1 40 Diluted 100 ppm each component
2000 ppm CEVE 100 to ’

2000 ppm Carbon Disulfide 100 2mL

2000 ppm Vinyl Acetate 100

2000 ppm Tetrahydrofuran 500 Diluted 1000 ppm THF

2000 ppm MTBE 50 to 100 ppm MTBE

1000 ppm Chlorohexane 100 1mL 100 ppm Chlorchexane

The Acrolein/Nitriles Working Standard is a vial transfer:

2P
Nitriles/Acrolein Custom 1 800 ppm Nitriles
Mix Stock Std 4000 ppm Acrolein
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5414 Main 8260 Mix

Soils

2000 ppm VOC MegaMix™ 100 Diluted to 2 100 ppm
2000 ppm Trichlorotrifluoroethane 100 mL each component
54.1.5 Gases
Soils

2000 ppm Gas Mix

100

Diluted to 2 mL

100 ppm each component

5.4.1.6 Extra Compounds
Soils

5000 ppm VOA CAL Mix 1 40 Diluted to 2 mL 100 ppm each
2000 ppm CEVE 100 component
2000 ppm Carbon Disulfide 100

2000 ppm Vinyl Acetate 100

2000 ppm Tetrahydrofuran 50 Diluted to 1 mL 100 ppm each
2000 ppm MTBE 50 component
1000 ppm Chlorohexane 100

The Acrolein/Nitriles Working Standard is a vial transfer:

Nitriles/Acrolein Custom
Mix Stock Std

800 ppm Nitriles
4000 ppm Acrolein

o Life of Standard: Working solutions have an expiration date of 2-weeks/1 week
respectively.

e Staorage Requirements: These mixtures are stored in 1.5-2.0 mL amber Teflon-lined
screw-capped vials at approximately —10 °C in the dark
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5.4.1.7 Appendix IX (either matrix)

2000 ppm Appendix iX Diluted to 2 250 ppm Appendix IX
5000 ppm lodomethane mLs 250 ppm lodomethane

20,000 ppm Isobutanol 10,000 ppm Isobutanol

5.4.1.8 Low Level Standard

A low level standard is prepared by making a 1/10 dilution of the stock standards of each
of the above (nitriles and acrolein included). This standard is used to prepare the low
points in the initial calibration. The low level standard may contain the Main 8260 Mix,
gases, nitriles and acrolein, and any other required standard. A low-level standard for the
Appendix IX compounds is also prepared separately due to duplication of some
compounds.

A low level surrogate solutions is also prepared by a 1/10 dilution of the working for low
points in the water curve. The calibration levels may vary with the compounds. See
recipes in the calibration section for the levels. The low point in the. calibrations is based
on each compounds reporting limit.

Ali solutions are stored in a 1.5 - 2.0 mLs amber Teflon-lined screw-capped vials at -10

°C in the dark. All standard preparation is recorded in the LabNet system. Solutions are
prepared every two weeks (1 week for the gases; 1 month for the nitriles).
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Purgeable Spike Standard Mixes
ACCUSTANDARD and Absolute Standard

1
1
i1
1
1
1

VOC LIQUID MIXTURE

2000 ug/mL in

Methanol

.1,1.2-Tetrachloroethane
,1,1-Trichioroethane
1,2,2-Tetrachloroethane
.1,2-Trichloroethane
,1-Dichloroethane
,1-Dichloroethylene
1,1-Dichloropropylene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichioroethane
1,2-Dichloropropane
1,3,56-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Chlorotoluene
4-Chiorotoluene
4-Isopropyltoiuene
Benzene

Bromobenzene

: Bromoform
' Carbon tetrachloride

Chiorobenzene
Chlorodibromomethane
Chloroform
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropylene
Dibromomethane
Dichiorobromomethane
Dichloromettane
Ethylbenzene
Hexachlorobutadiene

Isopropylbenzene

m-Xylene

n-Butylbenzene
n-Propylbenzene
Naphthalene

o-Xylene

p-Xylene
sec-Butylbenzene

Styrene

tert-Butylbenzene
Tetrachtoroethyléne
Toluene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
Trichloroethyiene

Bromochloromethane
2000 ug/mL in methano!

Heptane
2000 ug/mL in methanol

MTBE
2000 ug/mL in Methanol

1,3,5-Trichlorobenzene
2000 ug/mL in methanol

Clorohexane
1000 ug/mL in methanol

Ethyl Ether _
1000 ug/mL in methanol

Hexane
1000 ug/mL in methanol

Trichlorotrifluoroethane
2000 ug/mt in methanol

Volatile Organic Compound Gas Spike
2000 ug/mL in Methanol

Chloroethane

Methy! Bromide (Bromomethane)

Methyl chioride (Chioromethane})
Trichloroflucromethane
Dichlorodifluoromethane

Vinyl chioride

Volatile Mix Additional Spike Compourds
2000 ug/mL in Methanol

Acetone

2-Hexanone

Methy! ethyl ketone

4- Methyl-2-pentanone

Carbon Disulfide

Viny! Acetate

2-Chloroethylivinylether

lodomethane

THF
2000 ug/mL in methanol
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5.5 Stock Matrix Spike Solution

The matrix spike compounds are obtained as solutions from a second source (i.e.,
Accustandard) in 1.5-2.0 mL ampules. These are listed on the previous page. A different
analyst than the one who prepared the calibration solutions usually prepares matrix spike
solutions. These are stored at approximately -10°C in the dark prior to use. Neat
standards are kept for a period of one year un-opened or the manufacturer's expiration
date. Once opened, the stock may be used for 3 months.

The matrix spike solutions are prepared as follows:

5.5.1 VOC Spike

2000 ppm VVOC Liquid Spike 25 Diluted to 1 50 ppm
2000 ppm 8260 Additional Spike 25 mL each component
1000 ppm 1,3,5-Trichlorobenzene Spike 50

5.5.2 Gas Spike

2000 ppm Gas Spike

Diluted to 2 mL 50 ppm each component
5.5.3 Additional Spike Compound Mix
2000 ppm Bromochloromethane 25 Diluted to 50 ppm
1000 ppm Ethyl Ether 50 1mL each component
1000 ppm Chlorchexane 50
1000 ppm Hexane 50
2000 ppm MTBE 25
1000 ppm Heptane 50
1000 ppm Trichlorotrifluoroethane 50
5.5.4 Tetrahydrafuran Spike

Mix M

200:0 opm Tetrahydréfuran » 5'0 Diluted to 1 mL 100 ppm

For waters, addition of 5 ulLs of each solution results in all spike compounds at 10 ppb,
with the exception of THF which is at 20 ppb.
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For soils, addition of 5 uLs of each solution, except THF at addition of 2.5 uLs, results in
all compounds at 50 ppb.

These solutions are stored at approximately -10°C in several 1.5 -2.0 mL amber Teflon-
lined screw-capped vials. All standard preparation is recorded in the LabNet system.
Working matrix spike solutions have a 2-week/1-week expiration date or until low
recoveries of the matrix spike compounds indicate a new solution is needed. See above
for label information.

5.6 Stock BFB Solution

The BFB standard is purchased as a neat solution from Supelco.

2000 ppm BFB diluted to 2 mLs

I
» Life of Standard: This stock can be kept for a period of one year until opening. Upon
opening, the solution is transferred to a 1.5 - 2.0 mL vial and assigned an SRN. Once

opened, it is used for a period of 6 months.
o Storage Requirements: The standard is stored at approximately —10°C in the dark

Addition of 2 uLs to 5 mLs results in a concentration of 50 ng/5 mLs.
All preparation is recorded in the LabNet system. All labels are completed as above.

NoTE: Intermediate and Working Solutions are never assigned an expiration date
exceeding the expiration date of the neat/stock standards/solutions.

5.6 Reagents

5.6.1 Reagent Water

One (1) liter of water is continuously purged with pre-purified nitrogen. The reagent water
is routinely demonstrated to be interference-free. All compounds are less than their EQL.

5.6.2 Methanol

Methanol is purchased from B&J (Purge and Trap interference-free). Each lot number of
methanol is checked for contamination prior to laboratory use and is documented in the
Methanol Lct Number Logbook in the GC/MS VOA department.
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6.0 CALIBRATION

Before an instrument is used as a measuring device, the instrument response to known
reference materials must be determined. The manner in which various instruments are
calibrated depends on the particular type of instrument and its intended use. All sample
measurements must be made within the calibration range of the instrument. Preparation
of all reference materials used for calibration is documented.

6.1 PFTBA Autotune or Manual Tune

The instrument is first tuned in one of two ways: autotune or manual tune. The ion
abundances in the calibration gas are best monitored near the temperature of analysis of
BFB. Monitoring at this temperature produces the most representative cal gas scan and
therefore the best estimate of BFB response.

1. If an AUTOTUNE is to be done, continue below. If not, skip to step 6. An
autotune is not run before every initial calibration. If the instrument has been down for
any reason previously listed or major difficulties in manual tune are encountered, an
autotune is performed. Autotunes are generally NOT performed when an existing initial
calibration is being met.

2. The Enviroquant software has a menu driven tune program. Begin the autotune
program. Key masses are 69, 219 and 502.

3. Follew instructions and retrieve a hardcopy of the autotune results. Check the
following:

passed/fail: in itself, not necessarily an indication of MS performance
repeller and ion focus settings
electron multiplier voltage

4. The repeller and EM voltages are good indicators of the sources' cleanliness.
Generally, the lower the setting the cleaner the source. Other factors may however,
supersede (i.e., the age of the multiplier) and a clean source will not always autotune
these low. The EM is set by autotune program to produce a target abundance for mass
69 (varies depending on the tune program and instrument). The operator may plan on
having to increase this by 100-200 to achieve normal analysis sensitivity (depends on the
tune program and the instrument).

5. Observe peak shape, absence of lead-ons/tailing, the resolution between isotopes,

peak width and mass axis. A hardcopy of the profile scan is desirable, and can be filed
with the autotune results.
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6. If an AUTOTUNE has just been performed, continue here. If not, skip to step 9.
Enter MANUAL TUNE and read the autotune (which was automatically stored in a file).
For volatiles, edit the scan parameters to monitor ions 69, 131 and 219.

7. Enter one of several methods available and adjust the parameters (usually the ion
focus, entrance lens and amu gain) to achieve the following relative abundances:

— ——

69 100%
131 32-40%
219 35-45%

These will vary with the MS. Mass 219 is usually 5-9% greater than mass 131. If
necessary, adjust the amu gain for peak shape and high-end isotope resolution. An
overall peak-width of 0.500 is desirable.

Again, these adjustments and relative abundances may not guarantee that BFB will meet
requirements, but is a good place to start.

8. Hardcopy the profile scan. This should be filed with the autotune results. This file
can serve as a diagnostic tool and can also provide a starting point in the event the
operator has trouble meeting the initial calibration.

Save the changes to the appropriate Tune File. Exit the program.

9. if an AUTOTUNE has not been performed, enter MANUAL TUNE and adjust any
parameters, if need be. Adjustment may not be necessary, and not desirable, if problems
in tuning or meeting the initial calibration have not been encountered. Hardcopy a profile
scan and exit.

6.2 BFB Analysis

Once the instrument is tuned, a 50 ng/5 mLs injection of 4-Bromofluorobenzene must
meet criteria. The BFB can be purged or directly injected. The mass spectrum must meet
the following criteria:

50 15-40% of mass 85

75 30-60% of mass 95

95 Base Peak, 100% rel. abund.
96 5 - 9% of mass 95

173 <2% of mass 174

174 >50% of mass 95
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175 5-9% of mass 174
176 >95% but <101% of mass 174
177 5-9% of mass 176

The BFB is analyzed by one of the methods in Attachment 1. (Method parameters listed
in the appendices are examples only. This statement applies to all references made
to these methods). Typical Tekmar conditions also appear in Attachment 1. The EM
voltage may be 100-200 volts above autotune. The abundances of the designated
masses above MUST meet the criteria before analyses can begin. If necessary, enter

MANUAL TUNE and adjust parameters. The instrument is tuned about every 12 hours of
analysis.

6.3 Description of Initial Calibration

An initial calibration may be completed:
s as needed - continuing calibration can not be met
o after a source cleaning and/or column change or any time a major repair or change

has occurred with the instrument that affects calibration where a new calibration is
indicated.

Confirm that the GC/MSD or bench-top is stable and equilibrated. If at all possible, allow
the instrument to equilibrate overnight at all operating temperatures if the source/column
has been cleaned/changed. Prior to beginning initial calibration it is a good idea to:

» check the background of air/water leveis and base ion by scanning for appropriate
ions and also visually inspecting the spectrum scan for any other possible and
undesirable background.

» recheck the mutltiplier settings, after a source is cleaned the EM can most often be
dropped.

6.4 Initial Calibration

Each calibration standard is analyzed according to one of the methods in Attachment 1.
These are examples. The actual number of points in the calibration is determined by the
calibration and acceptance criteria table (Attachment 4). The EM voltage may be 100-200
volts above autotune.

Allow standards to come to ambient temperature.

Fill ten 5 mlLs or 25 mLs (must be loaded separately) luer-lock gas-tight syringes with
reagent water to overflowing. Replace the plunger and invert. Adjust to 5 mLs (or 25
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mLs), confirming the absence of any air bubbles. Pull back slightly on the plunger to allow
addition of standards. Use the following as guides :

Waters: 25-mL Purge Volume

ppm piy
NA | NA | NA| NA | NA 1.5 (LL) NA |15(LL) | 15(L) | NA NA
NA 5 | 16| 80 | NA 2.5 (LL) NA |25 | 5L | (W | 25y
2 10 | 32| 1860 | 2 5(LL) 5 5(LL) 1 W | 5 (W
4 20 | 48 | 240 | 5 10 (LL) 10 | 10(W) 15 5(LL) | 10 (L)
5 50 | 80 | 400 | 10 25 (LL) NA 25 25 1 25 (LL)
8 80 | 112} 560 | 15 2 NA 4 35 1.5 2
1C | 100 | 160 | 800 | 20 2.5 NA 5 5 2 25
14 | 140 {192 | 960 | 30 35 NA 7 6 3 35
20 | 200 | 240 | 1200 | 40 5 NA 10 75 4 5
40 | 400 | 320| 1600 | 60 10 NA 20 10 6 10

! Stocks referred to here are listed on pages 7 thru 12, and include the regular compounds, Gas,
Extra compounds, Appendix IX, Nitriles and Acrolein. Appendix IX and ICAL 2 curve is separate.

Soils: 5-mL Purge Volume

R

Nit = FAcrol’ pm pr
2 2 NA | NA | NA 2 (LD 1(LL)

5 5 5 40 | 200 | 10 5 (LL) 5(LL) | 25(L) | 2(w 5(LL)
20 20 | 20 | 160 | 800 | 40 20 (LL) 20(LL) | 10w 8(LL) | 20qb)
30 30 | 30 | 240 | 1200 | 50 30 (LL) 30(LL) | 15(LL) | 10(LL) | 30(W)
50 50 | 50 | 400 | 2000 | 100 25 5 2.5 2 25
70 70 | 70 | 560 | 2800 | 150 35 7 35 3 3.5
100 100 | 100 | 800 | 4000 | 200 5 10 5 4 5
150 150 | 150 | 1200 | 6000 | 300 75 15 75 6 75
200 200 | 200 | 1600 | 8000 | 400 10 20 10 8 10

! Stocks referred to here are listed on pages 7 thru 12, and include the regular compounds, Gas, Extra
compounds, Appendix X, Nitriles and Acrolein. The Appendix IX curve must be analyzed separately.

The same tables appear in the standard section. Immediately add the standards to a
clean and baked purge vessel. Following the parameters in Table 1, analyze the 50 ppb
standard (soil samples) or the 10 ppb standard (water samples). A normal standard will
appear very similar to the ones in Figures 1 and 2. Quantitate the standard against the
appropriate method file. A short list example of one file appears in Attachment 2.
Sufficient areas for the first internal standard will vary somewhat between instruments.
Acceptable areas should be based on maintaining sufficient sensitivity for poor
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responders without saturating the detector at the upper end of the calibration range. Too
low an area will almost guarantee poor/funsatisfactory responses of low-response
compounds and too high an area will result in saturation of some compounds at higher
levels, resulting in false low response factors at high concentrations.

it is helpful to analyze a medium level standard first and assess the areas before
continuing with the low/high level standards.

Response factors are calculated by the data system as follows:

RF = A _x Q
As x Q,
Where:
A, = ion abundance for analyte
ion abundance for its internal standard
s = concentration of its internal standard
. = concentration of analyte
(Response Factors have no units)

A
Q
Q

The appropriate quant ion must be in the method file. See an example of a file in
Attachment 2. A listing of the target compounds with their appropriate internal standards
also appears in Attachment 2. Confirm the presence of all targets and the separation of
non- co-eluting compounds. Note the response factors for the gasses. If necessary,
prepare new standards.

If adjustments to the acquisition parameters are necessary, make them and re-analyze
the 50 ppb standard (soil samples) or the 10 ppb standard (water samples).

When a stardard is analyzed and processed on target as part of the initial calibration the
RF's are automatically updated in the daily method. After all initial calibration standards
are processed, checked and confirmed as being accurate and passing method criteria,
the initial calibration is saved to the source method. This ensures that the correct initial
calibration is used for each ensuing continuing calibration check. A hardcopy of the
calibration report is generated. All method criteria are assessed for compliance. Confirm
that 1) all CCC's are below 30% and 2) the RF's for all SPCC compounds are >0.300
(Minimum RF for Chloromethane, Bromoform and 1,1-Dichloroethane is 0.100).

Calibration curves are evaluated following the “Evaluation and Acceptance Criteria”
table (Attachment 4). For all compounds in the initial calibration with a %RSD > 15.0%,
calibration curves of area ratio versus concentration using a first or higher order
regression curve of the calibration curve points will be performed.
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Method 8000B/8260B specifies a minimum coefficient of determination of 0.890. The
methods also specify a minimum of 5 calibration points for a linear model and a
minimum of 6 calibration points for a higher order regression. The laboratory, in order to
meet AFCEI requirements, will analyze a minimum number of points to satisfy both the
new SW846 and AFCEE. All efforts will be made to meet the minimum COD of 0.990.
However, there are some compounds that historically present a problem meeting this
requirement. These compounds are usually those listed in the analyte table of Method
8260B with qualifying remarks. Many of these have various known (or unknown) issues
that would effect reproducibility (i.e., Acetone qualifier pp = poor purger). These typically
include many of the Appendix IX compounds as well. The laboratory will take minimal
action for these compounds.

The ‘recipes’ noted above will be modified to include the necessary calibration levels.
Recipes are for guidance only and may change as needed.

An example of an acceptable initial calibration appears in Attachment 2. The BFB tune,
and all standard raw data are kept near the instrument if current, otherwise can be found
in a file. Each instrument has its own initial calibration.

NoTE: The actual number of points in the calibration and the low point in the calibration
may vary with client and project need. Clients may have additional requirements, which
would be covered in a client-specific QAP.

6.5 Daily or Continuing Calibration

Continuing calibration occurs prior to analysis.

If time remains after the initial calibration, and the 50 ppb standard (soil samples) or the
10 ppb standard (water samples) meets continuing calibration criteria, samples can be
analyzed up to the 12 hour tune limit. The samples are quantitated against the average
RF or appropriate as per method. See later sections describing calculations.

After having satisfied BFB tune requirements, a continuing calibration standard must be
analyzed. Analyze a 50 ppb (soil samples) or 10 ppb (water samples) standard following
the procedure outlined above. Confirm Form 7 that all CCC's are <20% Drift and the RF's
for all SPCC's are >0.300 (Minimum RF for Chloromethane, Bromoform and 1,1-
Dichloroethane is 0.100). If so, the continuing calibration is acceptable and analysis can
begin.

If continuing calibration can not be met, either new standards and/or a new calibration are
needed.
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Note: Method 8260B stipulate that if the CCC's are not part of the analyte list then all
compounds being reported must be < 20% drift.

All internal standard areas and retention times are assessed immediately after calibration.
Areas and times compared to the mid point of the initial calibration. Internal standard
areas shouid not deviate by a factor of two or the retention times should not deviate by >
30 s. If the situation occurs, appropriate action is taken and the standard re-analyzed. Ali
corrective action and return to control are documented in the CAR logbook for the
appropriate instrument.

7.0 PROCEDURE

7.1 Quality Control Checks

Quality Control is accomplished through 1) daily tuning and calibration checks and 2)
preparation QC traceable through individual batches.

7.1.1 initial Calibration

PFTBA
BFB TUNE Prior to Initial Cal *limits in Section 6.2
200 or40 ng\
150 or 20 ng |
100 or 14 ng |

70 or10ng | Initial Cal need dependent on *limits in Section 6.4
50o0r 8ng | situation.

30or 5ng |

20 or 2ng |

5 or 1ng |

0.5ng/

NoOTE: As stated, the actual number of points in the calibration and the low point in the
calibration may vary with client and project need. Minimum number of points for AFCEE
and/or 3rd Edition SW-846 may be 9 (nine) or 10 (ten) depending on matrix. Other clients
may have additional requirements, which would be covered in a client-specific QAP.

7.4.2 Method Blank (MB)

Prior to any analysis, the reagent water must be shown to be free of interference’s and
target compounds.
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A 5 mL or 25 mL portion of reagent water is analyzed using one of the methods in
Attachment 1. All target compounds must be less than the quantitation limit (See Section
2.0). Once the MB analysis is complete and acceptable, analysis can proceed.

7.1.3 Daily Analysis

PFTBA

BFB Prior to continuing * See above calibration

Daily Calibration Prior to samples * See Section 6.5
Standard

Samples *

*Any given 12 hour period contains a tune, standard, blank and LCS. Preparation QC is
at a 5% frequency. Instrumental controls are outlined above and further discussed in the
procedure section.

Prep QC Frequency

MB Prior to analysis

LCS 1 set per analysis batch (see below *)

MS/MSD's! at least 1 setin 20

Surrogates every blank, sample and QC Sample

QC Charting LCS/LCD? set per frequency to satisfy charting requirements.

' The sample selection for MS/MSD is rotated among client samples so that various
matrix problems may be noted and/or addressed.
2 LCS Duplicate (LCD) is performed when insufficient sample is available for an MS/MS.

7.2 Sample Preservation and Storage

Sample containers, preservation techniques and holding times may vary and are
dependent on sample matrix, method of choice, regulatory compliance and/or specific
contract or client requests. Listed below are the holding times and the references that
include container and preservation requirements for compliance with the Resource
Conservation and Recovery Act (RCRA).

All 14 days

All samples received for volatile analysis are refrigerated upon receipt at 4 + 2°C.
Refrigeration is the only preservative for 5030 soil samples, while water samples are
additionally preserved with 3 drops of 36% HCI to a pH >2. Water samples marked as
un-preserved are analyzed within 7 days.
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7.3 Sample Preparation / Analysis
7.31 Waters
1. Allow samples and standards to come to ambient temperature.
2. Remove the plunger from a 25 mL luer-lock gas-tight syringe and fill to near over-

flowing. Rep'ace the plunger. The pH of all samples is verified at time of analysis. If the
pH < 2, a check-mark is placed in the appropriate column in the logbook. If the pH > 2,
the actual estimated pH is written in the same column. pH checks and verification of hold-
times are documented on the review form. Samples lacking preservation may be noted in
the case narrative. Invert the syringe, and adjust the volume to 25 mLs. Confirm the
absence of all air bubbles.

3. Draw back slightly on the plunger. Add 5 uls of the working ISS/SSS solutions.
immediately add the sample to a clean purge vessel. Using the methods described in
Attachment 1 analyze the sample.

4. If a batch is going to be analyzed, which is usually the case, load all samples
following the procedure above. After the batch is loaded, replace all samples and
standards back in storage.

5. If a dilution is required the following guidelines are followed. If the dilution is >
17100 (250 uls of sample) an initial dilution is made into a volumetric flask. If serial
dilutions are required, no less than 1 mL is taken for further dilutions. The final sample
aliquot taken for analysis from the volumetric is no less than 250 uLs. If the dilution is <
1/100, the appropriate sample amount is added directly to the 25 mL syringe. In either
case, ISS and SSS are added to the 25 mL syringe.

6. Using those parameters listed in Attachment 1, analyze all samples. After analysis,
remove the purge vessel from the Tekmar, rinse the purge line and vessel, and place the
vessel in the oven to bake at 100°C for at least an hour.

7. Opened sample vials are used only once unless: 1) any necessary
dilutions/reruns are done the same day or 2) there are no other vials for that sample.

7.3.2 Soils

1. As some clients still request method 5030 at the present time, soils are still being
analyzed as indicated below. As clients convert to Method 5035 completely, this section
will be removed.
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2. Before weighing any samples, check the balance using the appropriate class

weights. Record the actual weights in the Balance Logbook. If a problem is noted,
contact the QC department.

3. Aliow samples and standards to come to ambient temperature.

4 Weight out 5 grams of the sample into a clean and previously baked purge vessel.

Record the weight to 0.1 g. Place the vessel on the Tekmar. Add reagent water to
overflowing to a 5 mL syringe. Replace the plunger, invert the syringe, and with tapping,
adjust to 5 mLs. Confirm there are no air bubbles. Add 5 uls of the working ISS/SSS
solutions. Transfer the contents to the purge vessel. Using the methods described in
Attachment 1, analyze the sample. All soil samples are analyzed with a heated purge
(40°C).

5. If a batch of samples is to be analyzed, prepare each as above. After the batch is
loaded, replace all samples and standards in storage.

6. For blanks and LCS samples associated with soil analyses, 5 grams of pre-heated
sand is weighed into a purge vessel.

7. Any sample that contains targets above the calibration range is diluted to
accurately quantitate those compounds. Any sample that, based on historical data has
shown to contain high concentrations of compounds is analyzed at an initial dilution. Any
sample screening high, is analyzed at an initial dilution. If an initial analysis over-diluted
the given sample it is re-analyzed as a iow level soil. If the low-level analysis contains
compounds above the calibration range, and the same compounds are within range in
the dilution, both sets of data may be reported to the client.

8. If a 1/2 or 1/5 dilution is required, 2.5g/1.0g of sample is weighed into the purge
vessel.

7.3.3 Medium-Level Soil Extracts

1. If a larger dilution is required, a medium-level soil extract is prepared as follows.
Five grams of sample is weighed into a tarred vial. Five (5) mLs of methanol is added to
the vial and the vial sealed. A portion of the extract (100 uLs maximum) is taken for
analysis. Irternal standard and surrogate solutions are added to the 5 mL syringe. Serial
dilutions, if needed, are made from the extract and appropriate amounts taken for
analysis. A portion is also removed and stored in a 1-1.5 mL Teflon-lined screw-capped
vial for storage.

2. If the sample upon which a medium-level prep as been performed also required an
MS/MSD, the appropriate amount of MS solution is also added.
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3. All samples prepared in this manner will be analyzed against a medium-level soil

curve. This standards, blanks and LCS samples will contain 100 uLs of methanol. The
curve will be at ambient temperature.

Note: Some soils are analyzed initially at low levels due to increasing client requests for
lower reporting limits. The same samples may then require large dilutions to bring
compounds into the calibration range of the instrument. Some compounds, most notably
the ketones, have very different responses when heated versus non-heated, despite the
sample matrix. Traditionally, the lab heats soils. Therefore, the match between original
analyses and dilutions for compounds such as these may not appear to correlate.

12 2.5 grams
1/5 1.0 grams -
1/50 5grams /5 mLs 100 ulLs
1/250 5 grams / SmLs 20 uLs
1/500 5 grams /5 mlLs 10 uls
4. Using those parameters in Attachment 1, analyze all samples in the batch.
5. Sample vials/jars are only used once unless: 1) any dilutions/reruns are analyzed

the same day or 2) there is only one jar for analysis.

B. For each new lot number of methano! used, 100 uLs is added to 5§ mLs of OFW
(organic free water) and analyzed. Absence of target compounds is verified and recorded
in the MeOH Lot Check Logbook.

7.34 Method 5035

NoTe: ICAL Standards are prepared with 5 mL milli-Q water.

1. Samples for low level VOA soil analysis may be received at the lab in one of two
manners: FFirst, as replicate 5§ gram core samples in 40 mL vials containing a Sodium
Bisulfate preservative solution (refer to USP-5035 for collection/preservation).
Alternatively, unpreserved 5 gram core samples may be received in Encore containers.
These core samples must be placed in the bisulfate preservative solution within 48 hours
of collection. This time requirement is currently under review by appropriate regulatory
agencies and may be extended beyond the 48 hours. Until such time, the laboratory will
endeavor to “fix” the sample cores in preservative within 48 hours of collection. The
laboratory may receive replicate 5 gram soil cores to be used for reanalysis if needed.
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2. In addition to low level samples, an additional soil aliquot should be received for

use as a screen and possible use as a mid-level extraction/analysis. This additional core
must also be fixed in methanol within 48 hours of collection. The amount of methanol
added must closely correspond to a soil to solvent ratio of 1:1. Though not specified in the
method, STL will pursue a goal of removing the methanol from the soil within 24-48 hours
after the initial extraction. A portion of the methanol be removed and placed in an amber
1.5 - 2.0 mL Teflon-lined screw-capped vial for storage. This time limit should standardize
the amount of time the methanol comes in contact with the sample.

3. Methanol extracts of soils will be analyzed as stated above at ambient-temperature
against a medium-level soil initial calibration. All surrogate and internal standard solutions
will be addedl at time of analysis.

4. Low lavel soils will be analyzed using the Archon Closed Purge and Trap Auto
Sampler System. Surrogate and internal standard solutions will be added at the time of
analysis. Initial concentrations of both surrogate and internal standard solutions shall be
such that “sample concentrations” of the analytes conform to the method and the spike
and surrogate tables provided in this SOP. The concentration of the solution and amounts
spiked may vary depending on the precision obtained with a given solution/volume
combination. However, the final concentrations of such compounds in the samples will
follow the same guidelines as previously stated in this SOP for all other samples.

5. As with the internal standard and surrogate, all QC spike solutions must also be
added to the closed sample container. This is accomplished by the addition of the spike
solutions through the septum with a small gauge (10 ul) syringe just prior to the sample
being placed on the instrument for analysis.

6. Some calcareous matrices may react with sodium bisulfate and cause
effervescence. The method indicates that such samples need to be recollected without
bisulfate preservative and analyzed within 48 hours of collection. Alternatively, some
clients and/cr regulatory agencies allow optional preservation and holding time criteria.
On a per project basis, samples that react with sodium bisulfate may be collected and
placed in vials containing water without the preservative. The vials are kept <—12 °C until
analysis. Such samples must be thawed prior to analysis. The maximum holding time for
this type of collection and preservation is 14-days from the collection date. This
alternative approach must be approved by the client/project prior to use.

7.3.5 Drum/Waste Samples

¢ Non-methanol Miscible
¢ Methano! Miscible
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1. These samples are normally treated as medium level soils or waste dilutions.

Waste dilutions normally consist of 1 gram of sample diluted to 10 mLs of methanol.
Serial dilutions, if needed, are made from this extract. A portion of the extract is then
added to the 5 mL syringe containing surrogate and internal standard. The lab can pre-
spike the surrogates and spike compounds if client-specified to do so. As most
drum/waste samples result in very high dilutions, it has been the labs experience that
surrogates and MSs are most often diluted out and provide no useful information. Unless,

specifically assigned to do so, surrogate and matrix spiking will take place at time of
analysis.

7.4 Preventive Maintenance

Instrumental maintenance can be categorized as daily and "as required".

7.4.1 Daily Maintenance

The most routinely performed maintenance includes:
e position rinse

¢ tube baking after sample analysis

e oven bake after high level samples

7.4.2 "As Required"

Most maintenance is done on an "as needed" basis, is operator determined and can be
categorized as GC, Tekmar, or MS related.

1 GC Related

¢ change column; condition new column
e clean separator; change separator

e check helium flow rate

¢ change gas cylinders and moisture trap

N

MS Related
clean source/rods and anything associated with that activity

Tekmar Related
rinse positions
change positions; change parts of positions
change transfer line; clean transfer line
replace trap; condition new trap
refurbish Tekmar
check purge pressure and flow rate
analysis of position blanks after high-level samples

e & & & o o & W
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» change bulk head fitting

Required maintenance may be performed for a variety of reasons. Certain trouble-flags
will indicate what maintenance procedures may be required. A description of the situation,
actions taken and follow-up must be documented in the instrument maintenance logbook.
An example of the maintenance logbook appears in Attachment 3. In addition, the entry
number must be transferred to the appropriate instrument logbook on the day of
maintenance, initialed and dated.

7.5 Documentation/Tracking of Sample Analyses

1. The preparation and analysis is recorded in the GC/MS Volatiles Logbook
(Attachment 3), and must be completed for each day’'s analysis.

2. The GC/MS VOA lab employs several forms that serve both a tracking and review
function. The Sample Tracking Sheet (BigBoard) is filled out for each job. It contains
information the analyst needs as for method, QC requirements, special reporting
requirements, etc.., in addition for space to track the analysis of every single sample in
the job and the outcome of that analysis.

3. The Tune Form is filled out for every 12 hour tune and contains several kinds of
information. The forms main function is to track the analysis of all the samples analyzed
during the 12 hours, initial review and data crunching documentation for the samples in
the batch, tune and standard information etc.. The Tune Form is not necessarily specific
to a single job. The Tune Form is discussed again in the initial review section.

4, In addition, all samples logged into the department appear on a hold-time
summary sheet where ALL samples in-house are listed by hold-times and due dates. This
summary is utilized by the analysts when making decisions as to methods and analyses
that are needed for the day. As samples are analyzed and reviewed, the summary sheet
is constantly updated to reflect those samples completely analyzed, those requiring
dilutions and re-analyses (essentially a posted summary of the Sample Tracking Sheets).
At the beginning of each day, the completed analyses are removed from the summary
sheet by updating the analyzed sampies into LabNet. The Sample Tracking Sheet and
Tune Form can be found in Attachment 3.

7.5.1 Archival of Data

There are three full back-ups performed per week.

o Every Thursday a full back up of VOA data is performed.
» Every Friday a full back up of SVOA data is performed.
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e Every Tussday a system back up (minus the NBS Library) is performed. There are
two tapes provided for this back up, and are rotated each week. Most current tapes
are kept off site. Older tapes are in locked storage.

The system maintains a database, or logs, of each back-up session. Successful
completion of each back-up can be verified each morning by accessing the job report
logs in ARCServe. This is done each morning. Any missed jobs can be rescheduled
and completad in the morning of the following day. As noted above, this database is re-
archived after every normal back-up and can be retrieved at any time necessary.

7.5.2 Removal of Data

1. Although there is a substantial amount of space available to both BNA's and
VOAs during busy periods the system can fill rather quickly. As an estimate, with a total
of twelve (12) instruments, a maximum of about 2-3 months (per instrument) can be
kept on the system at one time. There is not necessarily a set definite schedule of
removing data from the system. As per laboratory SOP's, once the data package has
been removed and all data associated from that batch has been reduced, reviewed,
packaged and sent to report generation, the tune form is placed in designated location.
Either by necessity or at the supervisors discretion, these are compiled and the data
then actually removed from the system.

2. The tune forms are then filed in the office area. Once a year, these forms are
compiled and boxed and stored in a general data storage area.

8.0 QuALITY CONTROL

8.1 QC Summary

The department will review the quality controls as follows:

8.1.1 Method Blank (MB) / Laboratory Control Standard (LCS)

At least one MB and LCS will be included in each laboratory batch. Regardiess of the
matrix being processed, the LCS and MBs will be in an agueous media.

The MBs will be examined to determine if contamination is being introduced in the
laboratory. The LCS will be examined to determine accuracy and precision.

8.1.2 Accuracy

Accuracy will be measured by the percent recovery (%R) of the LCS. Method 82608 list
or suggest accuracy limits for an initial demonstration of precision and accuracy. There
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are no further guidelines for spike recoveries. The current limits for the suggested spike
compounds listed in the methods are listed in Attachment 2 of this SOP. Internally,
QA/QC will monitor %R, and will plot control charts to monitor method accuracy and
generate cortrol limits when deemed necessary. The number of compounds being used
for bench level control and the accuracy limits assigned to those compounds may vary
with client, CAP, project etc.. This information is transmitted to the bench via the COC,
kick-off meetings, tech profiles etc.., and indicated on one of the forms used at the bench.
The accuracy limits are also posted on controlied boards in both the analytical and data
areas (includes both method/sop limits and in-house generated limits. In-house generated
limits are sukject to change, but are included in Table 1).

8.1.3 Precision

Precision will be measured by the reproducibility of the LCS and will be calculated as
Relative Percent Difference (RPD). The Methods list guidelines for the initial demo as
noted above, but give no further guidelines for spike data. Current fimits are listed in
Table 1, however, RPD's are not used to assess bench level CA prior to sample analysis.
Internally, QA/QC will monitor precision and calculate limits and log in LCS and LCD'’s at
the appropriate time, at which both will be analyzed. Otherwise, only one LCS will be
completed.

8.14 Surrogates

Surrogate Compounds will be added to every sample to measure performance of the
analysis. Results must agree within statistical control limits in order to be considered
acceptable. Limits are listed in Table 1. In-house surrogate limits are also generated as
per method. As with LCS samples, the limits used to assess accuracy vary with client,
QAP, project etc.., and the information transmitted to the bench in the same manner.

8.1.5 QC Charting

Precision and accuracy are monitored using LCS data. In-house criteria have been
generated and are in use at present. Additional data may be added at QA/QC discretion
during the year. During that period of time, additional LCSs will be logged into the system
until adequate data are generated. Spike levels are 50 ppb/10 ppb for soils/waters. Only
those compounds listed above are spiked and should be representative of the whole. The
more non-routine compounds are not part of the spiking solutions. Other limitations
(availability of second source) may also prevent adding these to spiking solutions. See
comments in Section 6 for application of in-house control limits.
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8.2 Corrective Actions

Listed below are the steps to be taken when an out-of-control situation occurs. The

analyst must address the following issues as described below in the individual sections.

+ demonstrate that all of the problems creating the out-of-control situation were
addressed;

+ document the problem and the action that was taken to correct the problem;

» document that an in-control situation has been achieved; and

» receive approval (signature) of the supervisor, section manager, QC personnel or
other quailified personnel prior to release of data associated with the problem.

Bound corrective action (CA) logs are located in each run-log. In addition, a separate CA
form, specific to a unique job, is attached to the COC and sample tracking form when the
samples are initially entered into the sample tracking documentation used by the
department. The log-book and samplie # are used to note all out-of-control events, the
actions taken to try and correct the problem, the return to control and qualification of data
is needed.

Discussed bhelow are the suggested and required courses of action when an out-of-
control situation has occurred.

8.2.1 Surrogates

All surrogate recoveries are calculated. If ANY surrogates are outside limits in the MB, it
must be re-analyzed. Analyses CAN NOT proceed until an in-control situation is
demonstrated. Re-analyze the blank. If surrogates are still out, the instrument may need
to be re-tuned (BFB) and/or another calibration standard analyzed. |f the problem
persists, further maintenance action may be required (i.e., trap replacement, clean
separator).

Before pursuing other measures, check to be sure that:

» calculations are correct

« concentrations of the surrogates in the spiking solution are correct
» the correct amount of ISS/SSS solution was added

e |SS/SSS areas are reasonable

if any surrogates in a sample are outside limits, check the above first. Any sample that
has a surrogate out must be re-analyzed. The re-analysis can take the form of a dilution,
if there is reasonable expectation that a high concentration of a target compound is
causing a matrix effect. If the surrogate(s) is/are still outside limits, a matrix effect is
demonstrated and both reports are submitted. Depending on the client, the best result
may be reported and the other result narrated. If all surrogates are in-control on the re-
analysis, only the second analysis is reported.
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Every effort is made to complete the re-analysis within hold-time. If this is impossible (i.e. ,
capacity hold-times preclude re-analyses hold-time)m both reports may be submitted.
This is documented in the narrative.

If the sample with the out-of-control surrogates is the same sample on which the MS and
MSD has been performed, and the pattern is duplicated, then re-analysis is NOT
required. Documentation of the similarities is required.

Surrogate corrective action is documented on the Individual CA Sampie # Report for
samples, and in the CAR logbooks for blanks and LCS sampiles.

8.2.2 BFB Criteria

If BFB criteria can not be met, determine if the source of the problem is instrumenta! or
tune related. Inspect overall sensitivity, possible excessive background, the
proportionality of the masses, relative abundances of the target masses. If it seems tune-
related, adjust the tune parameters in Manual Tune slightly, until acceptance is achieved.
If the problem seems instrumental, perform suggested trouble-shooting to locate and
correct the problem (Suggestions can be found in most of the manuals). NO analysis can
proceed until criteria are met. Corrective action for BFB analysis is documented in the CA
logbook associated with the instrument in question. ‘Return to control' must be
documented.

8.2.3 Initial Calibration

If initial calibration can not be met, determine if the problem is analytical or instrumental.
Some suggested questions to ask would be:

« were the standards prepared correctly?

¢ was the proper amount analyzed?

o check the chromatogram - did something happen on one or two analyses; i.e., a leak
¢ check the response factors - is one concentration level very high or low? re-analyze

¢ how old are the standards?

All calibration criteria must be met (Section 6.4). If the ICAL does not meet specified
criteria, at minimum, the appropriate levels must be re-analyzed. If necessary, new
standards should be prepared and the levels re-analyzed. During analysis of an initial
calibration, documentation of the re-analyses of specific levels is not required. See
previous section outlining CA for minimum COD values as well.
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8.2.4 Continuing Calibration

if continuing calibration can not be met, determine if the problem is analytical or
instrumental. Some suggestions:

check the chromatography

is overall sensitivity iow?

excessive background?

how old is the standard?

need a new S-point?

has the tune shifted?

e o ¢ & o o

Compare the relative abundances of 69, 131 and 219 from that days manual tune to
those on the day the initial calibration was analyzed. Slight adjustments to the tune may
bring the standard in. Certain compounds will help indicate what the problem is.

All calibration criteria must be met (Section 6.5). If the CCAL does not meet specified
criteria, at minimum the standard should be re-analyzed. A new standard may be
prepared and then re-analyzed. If necessary, a new ICAL must be run. All action taken for
CCAL's must be recorded in the CAR logbook for that instrument. ‘Return to control’ must
be documented.

8.25 Method Blank (MB)

if the MB is/appears to be contaminated, re-analyze it on a different position. If
contamination is still present, the problem may be in one of the common elements, such
as the trap, transfer line, port valve or column. Baking the trap/column and running
position blanks may be necessary. If contamination has occurred beyond that, and
maintenanse is required (i.e., replace trap) it is documented in the Maintenance Logbook.
Corrective action and return to control for MBs is recorded in the CAR logbook for the:
appropriate instrument. Under extenuating circumstances, if analysis continues,
qualification must be made as to the positive hits above the EQL for the compounds in
question. Any associated samples analyzed in the tune must be noted. Any samples
containing positive hits must be noted. IF, the samples containing positive hits can not be
re-analyzed (i.e., past hold-time), the positive hits are flagged with “B” and the situation
and data noted and qualified in a case narrative.

8.2.6 Laboratory Control Sample (LCS)

As specified in Section 8.1.2, the number of compounds and the limits used to assess
accuracy vary with client, QAP, project etc.. Both method/SOP and in-house generated
limits are listed in the Appendices. The in-house limits are subject to change. The need
and course of corrective action varies with the number of compounds being used fcr
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bench control and positive detected of compounds outside limits. The following guidelines
are used :

(1) AFCEE : All compounds are used for bench control.

« If any compound exhibits low recoveries, the LCS is re-analyzed. If the compound is
still low a new spike may be prepared and the LCS re-analyzed. Analysis should not
continue until the situation is taken care of. All corrective action is documented at the
time and return to control demonstrated for low compounds. IF, in extenuating
circumstances, analysis is continued, the low compounds must be noted in the CAR
book, associated samples must be qualified in the qualification section, absence of CA
documented etc.. Data must be qualified for those compounds in the narrative.

« |f any compound exhibits high recoveries, the LCS may be re-analyzed, and/or a new
solution prepared, and/or a new standard prepared and calibrations repeated.

All corrective action is recorded at the time in the CAR logbook and return to control
documented if applicable. AFCEE allows for high recoveries on a one time basis if the
said compounds are not detected in the associated samples. Any high compounds must
be noted in the CAR logbook, the associated samples listed in the qualification section,
and the presence or absence of these compounds in the associated samples. If positive
detects are noted, and the samples are unable to be re-analyzed, the situation must be
documented and noted in the case narrative. Following the first occurrence of high
recoveries, the bench will take appropriate note and follow-up with appropriate CA within
a reasonable amount of time.

(2) QAFP’s elc.., specifying five compounds.

e ALL five compounds must be within limits for analysis to proceed. The LCS samples
may be re-analyzed. New spike solutions may be prepared. Or new standards or
CCAl's may be analyzed. All corrective action and return to control must be
documented at the time in the CAR logbook of the appropriate instrument.

o The actual limits used for the five compounds may be QAP specific (usually those
listed in the table in the appendix) or in-house generated by matrix and method. In
either case, the above CA and required documentation apply.

o For all other compounds in the full-list spike, all recoveries are assessed, although no
immediate corrective action may be required. If the recoveries are low, in general
another LCS may be re-analyzed. The spike solution and standard may be verified for
correct concentrations. However, no corrective action is absolutely required by the
bench unless an error is discovered. The recoveries may or may not be documented
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in the narrative, however, they are noted on the review form. The recoveries of the
“un-controlled” compounds may be used for data interpretation.

Although not strictly required to take immediate corrective action, the purpose of the
full-spike is two-fold in that the bench should use it as an indicator of the status of the
calibration standards, instrument conditions etc.., as well as a tool for data
interpretation. Therefore, in keeping with good lab practice, the situation should be
noted ard assessed and any corrective action deemed necessary should be taken
within a reasonable amount of time (Example: High recoveries on gases => new
calibration standard may be needed).

8.2.7 Matrix Spikes (MS)

As specified in Section 8.1.2, the number of compounds and the limits used to assess
accuracy vary with client, QAP, project, etc.. Both method/SOP and in-house generated
limits are listed in the Appendices. The in-house limits are subject to change. The need
and course of corrective action varies with the number of compounds being used for
bench control and recoveries of same compounds in the associated LCS samples. The
following guidelines are used :

(1) AFCEE : All compounds are used for bench leve! control.

If the MS exhibits recoveries outside limits, AFCEE requires it to be re-analyzed as the
MSD. No further action is required. Documentation is required however, on the
individual CAR form and association made to the LCS for those compounds and in the
case narrative. See above specifications for associated LCS samples.

(2) QAP’s etc.., specifying five compounds.

ALL five compounds are assessed. If recoveries are outside limits, the LCS is
reviewed for those compounds. If the recoveries are within limits in the associated
L.CS sarnples, no further action is required. See above section concerning LCS CA for
further information and action required for recoveries outside limits in LCS samples.

The actual limits used for the five compounds may be QAP specific (usually those
listed in the table in the appendix) or in-house generated by matrix and method. In
either case, the above CA and required documentation apply.

For all cther compounds in the full-list spike, all recoveries are assessed, although no
immediate corrective action may be required. The affected compounds may be
compared to the same compounds in the associated LCS samples. See the above
section for further information and action required for these compounds in the LCS
samples. The recoveries may or may not be documented in the narrative, however,
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they are noted on the review form. The recoveries of the “un-controlled” compounds
may be used for data interpretation.

8.2.8 Internal Standard Policy

Method 8260 does not require re-analyses of samples for low internal standard areas.

However, it is STL's policy to monitor areas and retention times, therefore, the following
guidelines apply.

Situations requiring re-analyses :

» If ALL areas are outside limits the sample will be re-analyzed.

¢ Any sample that has a positive hit associated with any internal standard outside limits
will be re-analyzed.

e If ANY surrogates are outside limits the sample will be re-analyzed.

Situations NOT requiring re-analyses :

o If all surrogates are within limits and there are no positive hits associated with those
internal that are outside limits, the sample does not have to be re-analyzed. Situation
should be addressed in the case narrative and noted on the sample CAR form.

« If all surrogates are within limits, but there is an obvious matrix effect occurring, even if
positive hits are noted, the sample does not need to be re-analyzed. This decision will
be approved by the supervisor or section manager. The situation must also be
addressed on the sample CAR form and narrative.

o If there is historical evidence that shows a repeated pattern for a certain client and
site, and this can be documented by reviewing past projects, the samples do not have
to be re-analyzed. This decision will be approved by the supervisor or section
manager.

+ Internal standard areas for samples are documented on the Individual CAR form.
Internal standard areas for CCAL to CCAL are documented in the appropriate CAR
logbook.

Any sample showing retention times outside windows will be re-analyzed. This is
documented in the appropriate manner as in the preceding paragraph.

9.0 - DATA ANALYSIS AND CALCULATIONS

9.1 Computer Data Production/Reduction

The Target 3.5 software produces a Total lon Chromatogram (TIC), header, quant report
and background subtracted spectra. For those clients requiring it, a 5 tentatively identified
compound (TIC) search is also performed. The data system will produce an integration
listing and tentative identification of each hit found at the selected percentage of the
largest peak present.
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9.1.1 Quantitation of Target Compounds

Quantitation of the target compounds is performed by the data system can be
accomplished as follows:

WATERSs: concentration (mg/L) = _fA x 1] x DF
[As x RF]

Where:

A, = area of characteristic ion for target

I, = concentration of internal standard (ng)

A, = area of characteristic ion for int. std.

RF = response factor for target

DF = dilution factor (if any)

SOlLs: concentration (mg/kg) = A, x 1] x DF
[As x RF x D]

Where:

All variables are equal and
D = (100 - % moisture in sample/100) or 1 for wet weight. (As in the case of drum samples)

The target rnethods all contain calculations for waters and soils that allow automatic
processing and calculations of concentrations to be completed. The user may enter some
variables (Dilution Factor) and others are imported from LabNet. Sample prep info for
VOA's is entered directly into LabNet. The sample volume is considered to be "constant”
for calculation purposes. Less sample volume (in the case of waters) and soil weight (in
the case of soils) are taken into account in the dilution factor entered by the user. For
medium-level soils and waste/drum type samples medium level calculations are needed
and actual weights are brought into LabNet.

NOTE: As noted previously, weights are recorded to 0.1 gram. It is SOP to weigh out 5.0
grams (or as appropriate for the dilution), however, to keep data entry and calculations
simple. The same holds true for all water volumes.

9.1.2 Accuracy: %R =(A;-A) x 100
Ac

Where:

A; = Total arount recovered in fortified sample
A, = Amount recovered in unfortified sample
A; = Amount added to sample
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9.1.3 Precision: %D = |B, - B,| x 100
B

1

RPD = |B, - B,| x 100
(B,+B)/2
Where;
B, = %Recovery MS (or LCS)
B, = %Recovered MSD (or LCS)

9.1.4 Modifications for 82608 quantitation

1. Initial Calibration Criteria

Methods 8000B/8260B require the use of linear or higher order calibration curves for
those compounds exceeding 15%.

The following equations apply :
Linear Regression :

e’ y=a,+ (1/a,)x
Quadratic Curve:

y=a,+(al*x)+(a2*x)
Power Curve :

y=e® * x (12

which is converted to :

In(y)=(1/a,)* In (x) + a,

X = Area/Areasm
y= Amounty/Amount,sy,

Once the Amounty, is solved, the value is adjusted for total solids, dilution factors etc..,
to calculate a final concentration.

The quantitation of compounds using either a linear regression, quadratic curve or
a power curve as performed automatically by the Target software has been
confirmed to be accurate.
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Method 8000B/8260B specifies a minimum COD.

The corrective action regarding an initial calibration for method 8260B as it relates to
the 0.990 correlation coefficient acceptance criteria is outlined. When a compound has
a correlation coefficient less than 0.990, the occurrence is documented by the analyst in
the GC/MS VOA CAR section of the instrument’s logbook. Any corrective action or data
qualification is also documented in the CAR section of the logbook. All corrective
actions taken may include those listed below.

Samples may be analyzed against an initial calibration that have compounds with a
correlation coefficient less than 0.990 and the corrective actions taken may also include
some but not all of the following:

o The data for these samples may be reported without qualification if the compounds
with a correlation coefficient less than 0.990 are not detected in the sample,
therefore no further corrective action is required.

¢ |f a compound is detected in the sample that has a correlation coefficient less than
0.990, the samples may be reanalyzed against an initial calibration with an
acceptable correlation coefficient and only the reanalysis will be reported on the
sample. If this reanalysis occurs beyond analysis hold times then both analyses on
the samgle will be reported.

e |f a compound is detected in the sample that has a correlation coefficient less than
0.990, the decision to reanalyze or to reported the data without further corrective
action is made on a case by case basis with the approval of the supervisor, the
section manager, the project manager and the client. The sample results may

require qualification for this compound on the report and will be addressed in the
case narrative.

2. Continuing Calibration Check

Prior to sample analysis a 10 ppb/ 50 ppb calibration check is completed. All minimum
RF’s must meet same limits. All CCC’s must be less than 20% Drift as calculated below;
the analysts may verify %DIFF and only calculate those that are close. (Error may only be
made in favor of tighter control).

%Drift = (Ci—Cc) x 100
Ci
Where:
Ci = standard conc. (10/50)
Cc = measured cong. in cal check
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9.1.5 Quantitation of TIC's (Tentatively Identified Compounds)

Quantitation of TIC's is performed by the Target processing software. The formulas above
for waters and soils can be used with the following modifications. A, and A, should be
taken from the total ion integration listing accompanying the TIC report produced by the
data system. The nearest non-interfered with internal standard should be used. The RF is
assumed to be one (1). The concentration is therefore an estimate and is flagged as such
with a "J". Any TIC also found in the MB is flagged with a "JB". Any TIC identified with a
CAS number is also flagged with an “N”, indicating that the ID was based on the mass
spectra. The operator should visually confirm that the integration is correct. If not, the
peak in question must be manually integrated. The target system automatically calculates
the actual concentration of the TIC's, including dilutions and total solids, once that
information is retrieved from LabNet.

9.2 Operator Data Reduction/Review

The operater does on-screen review of all data and 1) makes judgments concerning the
"realness” of those target compounds found and 2) makes judgments concerning the
identification of the tentatively identified compounds and 3) modifies the output to
produce a data package reflective of those decisions.

9.2.1 initial Review

The GC/MS VOA area uses two kinds of corrective action documentation. The first
consists of the CAR section of logbooks, that are specific to each instrument. These
logbooks contain sections to report out-of-control situations, CA, return-to-control and
qualification sections for documenting problems related to general QC: tune, ICAL, CCAL,
internal standard areas from CCAL to CCAL, and LCS samples. The second are the
Individual CAR's that refer to a single job. These are used to record events, CA and final
actions for surrogates, internal standard areas, carry-over situations, analyses past tune
time, MS/MSD data etc.., for each sample in the batch. These forms are attached to the
COC, along with the samples tracking sheets. Both may be used during initial review of
the data. Examples of both can be found in Attachment 3. See Section 8.2 of this SOP for
details on CA.

All data is initially reviewed on-screen. The review is both a QC review and a general
review as described below.

« The MB contains no interferences or target compounds at the EQL.

e ALL surrogates are in control in the blank. Surrogate limits are listed in Table 1;
e ALL surrogates in samples are in control;
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e LCS recoveries meet the limits listed in Table 1. See Section 8.2 concerning
compounds and limits for LCS samples. In-house limits have been generated and are
in use.

» Internal standard areas and retention times are checked and meet guidelines. Limits
are listed in Attachment 2. Additional guidelines can be found in Section 8.2.

» The sample does not require any further dilutions or analysis at a more concentrated
level. Dilutions are made to keep the target in the upper half of the calibration range.
The MS and MSD are never diluted to get spiked or non-spiked compounds within
range, as this would reduce the matrix affect assessment.

» Visually confirm complete integration for any large and/or saturated target
compounds.

¢ The sample does not require re-analysis for any other reason (i.e., leak, analysis past
tune time, ISTD areas low, efc..).

9.2.2 Identification of Targets

The following guidelines are used in the positive identification of target compounds.

1. "elution of component at the same relative retention time as the standard
component.”

The elution times should compare within +- 30 s. The standard must be run on the same
12 hour period as the sample. If co-eluting analytes interfere with the comparisons of
retention timas, other ions characteristic to that compound can be used to confirm relative
retention times.

2. "correspondence of the sample component and standard component mass
spectrum." Comparisons of sample spectra to standard spectra must be made using
standard spectra obtained from the GC/MS system.

All ions present in the standard spectrum at a 10% relative intensity (most abundant ion
being 100%) should be present in the sample.

The relative intensities of the above ions should agree within +20%, between the
standard and sample. If an ion is 50% intensity in the standard the corresponding ion
must be between 30 and 70% in the sample.

lons »10% in the sample but not present in the standard should be considered and
accounted for. (A user program exists to aid in this).

3. Operator judgment. If a compound can not be verified by the above, but in the
operators technical judgment the ID is correct, it is reported as such.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 43 of 64
4. Once all positive identification is made, the file is modified to reflect these

decisions. At this time TIC's may also be reviewed and name. In each case where the
file has been edited or manual integrations have taken place the operator must identify,
initial and date the changes on the hardcopy. The following guidelines apply :

Manual integrations should be consistent between all files integrated.

Manual integrations should not be performed to meet QC criteria.

Manual integrations are automatically flagged with an “M" on the raw data.

Excessive manual integrations may reflect an instrumental or methodological problem
that should be addressed.

9.2.3 Manual integration Policy

In each case where the file has been edited or manual integrations have been performed

the operator must identify, initial, and date the changes on the hardcopy report. The
following guidelines apply:

Manual integrations should be consistent between all files integrated.

Manual integrations should not be performed to meet QC criteria.

Manual integrations are automatically flagged with an ‘M’ on the raw data.

Excessive manual integrations may reflect an instrumental or methodological problem
that should be addressed.

» Manual integrations shall follow the STL Corporate SOP for manual integrations (#S-
Q-004).

Manual integrations are most often performed for the following reasons:

« Assignment of correct peak that was mis-identified by the data system.
Incomplete auto-integration due to high level of target compound detected.
Incomplete auto-integration due to background interference.

Incorrect auto-integration due to co-elution or near co-elution of compounds.
Missed peaks.

The analysts review all integrations. Spectra and Extracted lon Chromatography Profiles
(EICP) are printed after any integration takes place for target compounds and are
routinely included in the data packages. If EICP’s for internal standards, surrogates and
calibration standards are required to satisfy client deliverables, they can be provided, but
will not be routinely added. Manual integrations may be documented in the case
narrative if so required, however, references to this SOP will be used for explanations,
and any further documentation beyond initials and dates will not be done.

COMPANY CONFIDENTIAL AND PROPRIETARY



\\\\\

STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 44 of 64
9.24 Identification of TIC's

In general, up to as many as 5 non-target compounds are tentatively identified by the
data system and operator. Compounds with responses >10% of the nearest ISTD are
identified. The data system provides the operator with a SUB ADC C sample spectrum,
spectra of the first three matches and a listing of two other possibilities. Molecular
formulas, mclecular weights and CAS #'s are included. The following guidelines are used:

Relative intensities of major jons in the reference spectrum should be present in

the sample (ions >10%).

» Relative ions should agree within +20%;

+ Molecular ions in the reference should be in the samples;

e Review the possibility of background and/or co-eluting compounds for those ions
present in the sample but not in the standard;

« If ions are present in the sample but not in the standard, review the possibility of the
presence of background or co-eluting compounds;

o If ions are present in the standard but not in the sample, review the possibility that the
ions were subtracted out because they are also common to the background or co-
eluting ccmpounds;

¢ In the event no valid interpretation can be made, the compound is called "unknown".

* Interpretation can be often narrowed down to a class of compounds, molecular
formula or weight.

9.3 Final Review

1. Once 1) the analysis is determined to be acceptable and 2) the initial review and
data reducticn has occurred (verifiable on the Tune Form) and 3) the analyst has entered
sample prep info into LabNet, the following steps occur. The sample prep information,
client ID information and some data applicable to fields in the forms is retrieved from
LabNet. At this point, the analyst then usually prints hard-copies of all the necessary raw
data. The analysts review the hard-copies and initial and date them, documenting that
review.

2. All required forms are then generated using the Target software. Most, if not all of
these steps, are documented on the tune form. The package is then assembled and
ready for the first review.

3. Upon the first 100% review, the review form is initialed and dated as reviewed. The
initial review is normally done by the analyst preparing the data package. The package,
with its review sheet, comments and any CAR forms is submitted to the supervisor or
section manager for a second review and validation. Once the data passes review in the
department, ‘it is submitted to report generation/QA/QC for appropriate follow-up action.
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4. The complete analysis scheme can be summarized below (Section 7.1.1 & 7.1.2)

and in Attachment 5. The entire sample tracking system can be summarized in
Attachment 5. The Tune Form is used to verify many of these steps of review and data

reduction.

10.0 WASTE MANAGEMENT AND POLLUTION PREVENTION
* Waste from this procedure will enter the ‘Flammabile Vials' wastestream.

11.0 METHOD PERFORMANCE CRITERIA

Refer to Sections 1, 6, 7 and 8.

12.0 REFERENCES

Refer to Section 1.0

13.0 ATTACHMENTS

Table 1. Estimated Quantitation Limits for Volatile Analytes; Laboratory Statistical
Control Limits
Table 2. Characteristic Mass for Purgeable Organics Compounds

Figure 1. Example: Total lon Chromatogram for 25 mL Purge Water
Figure 2. Example: Total lon Chromatogram for 5 mL Purge Soil

Attachment 1. Example: Method Listings; Tekmar Conditions; Flow Settings

Attachment 2. Example: Target and Interal Standards; ICAL/CCAL; Surrogate
Recovery Limits; LCS / MS Recovery Limits; Internal Standard
Guidelines

Attachment 3. Example: GC/MS Volatiles/CAR Logbook; Tune Form; Sample Tracking

Sheet; Maintenance Logbook
Attachment 4. Calibration Evaluation and Acceptance Criteria
Attachment 5. Example: Analysis and Sample Tracking Flowcharts
Attachment 6. Example: Data Review Form
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Table 1.

Example: Estimated Quantitation Limits for Volatile Analytes®
Laboratory Statistical Control Limits

*Estimated Quantitation Limit (EQL) - The lowest concentration that can be reliably achieved
within specified limits of precision and accuracy during routine laboratory operating conditions.
The EQL is generally 5 to 10 times the MDL. However, it may be nominally chosen within these
guidelines to simplify data reporting. For many analytes the EQL analyte concentration is
selected for the lowest non-zero standard in the calibration curve. Sample EQLs are highly
matrix-dependent. The EQLs listed herein are provided for guidance and may not always be
achievable. See the following example information for further guidance on matrix-dependent
EQLs.

®EQLS listed for soil/sediment are based on wet weight. Normally data is reported on a dry weight
basis; therefore, EQLs will be higher, based on the percent dry weight in each sample.
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Analytical Lab
Methad Description Method | Test Matrix] Units MDL | RL LCL | UCL | RPD { SLL | SUL
Method: Volatile Organics (SmL Purge) (8260.5)
1,1,1,2-Tetrachloroethane 8260B | Water-5mL ug/L 0.96 5 78 119 20
1,1.1-Trichloroethane 8260B | Water-smL ug/L 1.2 5 69 130 20
1,1,2,2-Tetrachloroethane 8260B | Water-5mL ug/L 1.7 5 72 121 20
1,1.2-Trichloroethane 8260B | Water-5mlL. ug/L 1.5 5 66 135 20
1,1-Dichloroethane 82608 | Water-5mL ug/L 1.3 5 56 124 20
1,1-Dichloroethene 8260B | Water-smL ug/L. 1.7 5 48 132 20
1,1-Dichloropropene 8260B | Water-5mL ug/L 1.1 5 57 150 20
1.2,3-Trichlorobenzene 82608 | Water-5mL ug/L 4.3 5 70 126 20
1,2,3-Trichloropropane 8260B | water-5mL | ug/L 1.2 5 68 124 20
1,2,4-Trichlorobenzene 8260B { Water-5mbL ug/L 3.3 5 57 132 20
1.2,4-Tiimethylbenzene 8260B | Water-5mL ug/L 1.1 5 69 128 20
1,2-D bromo-3-chloropropane 82608 | Water-5mL ug/L 1.8 5 51 119 20
1.2-D bromoethane (EDB) 82608 | Water-5mL | ug/L 1.3 5 69 124 20
11,2-D.chilorobenzene 8260B | Water-5mL ug/L 1.5 5 80 117 20
1,2-D:chloroethane 8260B | Water-5mL ug/L 14 5 68 125 20
1.2-Dichloroethene (total) 82608 | Water-5mlL ug/L 2.4 5 58 129 20
1,2-D.chloropropane 8260B | Water-5mL ug/L 1.1 5 67 124 20
1,3,5-Tiichlorobenzene 8260B | Water-5mL ug/L 2.4 5 67 118 20
1.3,56-Trimethylbenzene 8260B | Water-5mL ug/L 1.1 5 68 126 20
1,3-Butadiene 8260B | Water-5mL ug/L 5
1,3-Dichlorobenzene 8260B | Water-5mL ug/L 1.5 5 76 118 20
1.3-Dichioropropane 8260B | Water-5mL ug/L 1.1 5 72 121 20
1.4-Dichlorobenzene 8260B | Water-5mL ug/L 16 5 78 119 20
1-Chlarohexane 8260B | Water-5mL ug/L 0.9 5 60 143 20
2,2-Dichloropropane 8260B | Water-5mL ug/L 4.5 5 56 139 20
2-Butarone (MEK) 8260B | Water-5mL ug/L 1.9 5 55 140 20
2-Chloro-1,3-butadiene (chloroprene) 8260B | Water-5mL ug/L 0.29 5
2-Chloroethylvinylether 8260B { Water-5mL | ug/L 2.3 5 10 150 20
2-Chlorotoluene 8260B | Water-5mL ug/L 1.1 5 75 123 20
2-Hexanone 8260B | Water-5mL ug/t 1.4 5 50 136 20
2-Me'h/Inaphthalene 8260B | Water-5mL ug/L 5
2-Nitropropane 82608 | Water-5mL ug/l 400
3-Chlotopropene (Allyl Chloride) 82608 | Water-5mL ug/lL 14 10
4-Chlorotoluene 8260B | Water-5mL | ug/L 1.2 5 69 122 20
4-Methyl-2-pentanone (MIBK) 8260B | Water-5mL ug/L 1.3 5 50 138 20
Acetong 82608 | Water-5mL ug/L 4.8 5 33 141 20
Acetonitrile 8260B | Water-5mL ug/L 20.2 40
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STL Chicago Project:
Method Limit Report Updated: 3/4/02
Analytical Lab
Methoi] Description Method |Test Matrix| Units MDL | RL LCL | UCL | RPD | SIL | SUL
Acrolein 8260B | Water-smi ug/L 745 | 200
Acryloriitrite 8260B | Water-5mL ug/L 16.3 40
Benzerne 82608 | Water-5mL ug/l. 0.96 5 68 130 20
bis(chloromethyl)ether 8260B | Water-5mL ug/L 2000
Bromobenzene 8260B | Water-5ml ug/L 1.2 5 73 127 20
Bromochloromethane 8260B | Water-5ml ug/L 1.5 5 64 135 20
Bromodichloromethane 8260B [ Water-5mL ug/L 1.3 5 69 131 20
Bromolorm 82608 | Water-5mL ug/L 1.1 5 70 128 20
Bromoimethane 8260B | Water-smL ug/L 0.86 5 68 144 20
Carbor disulfide 8260B | Water-5mL ug/L 16 5 50 150 20
Carbor letrachloride 82608 | Water-5mL ug/L 0.89 5 66 121 20
Chlorohenzene 82608 | Water-5mL ug/L 1 5 77 121 20
Chloroethane 8260B | Water-5mL ug/l. 1.3 5 48 177 20
Chlorolorm 8260B | Water-5mL ug/L 1.6 5 66 127 20
Chloromethane 8260B | Water-5mL ug/t 2.7 5 62 131 20
cis-1,2-Dichloroethene 8260B | Water-5mL | ug/L 1.3 5 62 134 20
cis-1,3-Dichloropropene 8260B | Water-5mL ug/L 12 5 73 127 20
Cyclohaxanone 82608 | Water-5mL ug/L 400
Dibromochloromethane 82608 | Water-5mL ug/L 1.1 5 74 119 20
Dibromornethane 82608 | Water-5mL ug/L 1.3 5 65 124 20
Dichloradifluoromethane 82608 | Water-5mL ug/l. 1.2 5 41 127 20
Ethyl aretate 8260B | Water-5mL ug/L 10.2 50
Ethy! e'her 8260B | Water-5mL ug/L 0.38 5 35 121 20
Ethylbe nzene 8260B | Water-5mlL | ugi/L 0.93 5 78 121 20
Ethyimathacrylate 8260B | Water-5ml ug/L 0.99 10
Heptane 82608 | Water-5mL ug/L 0.59 5 17 124 20
Hexact lorobutadiene 8260B | Water-5mL ug/L. 3.5 5 58 133 20
Hexane: 8260B | Water-5ml. ug/L 0.66 5 36 76 20
lodomethane 8260B | Water-5mL ug/L 1.1 10 50 150 20
Iscbutyl alcohol 8260B | Water-5mL ug/lL 122 | 400
Isoprogyl alcohol 82608 | Water-5mL ug/L
Isoprog yl ether 8260B | Water-5mL ug/L 0.32 5
Isoprog ylbenzene 8260B | Water-5ml. ug/l. 0.87 5 72 118 20
mé&p-Xilenes 8260B | Water-5mlL. ug/l. 1.8 10 73 128 20
Methacrylonitrile 82608 | Water-5mL ug/L 1.8 10
Methylene chioride 82608 | Water-5mL ug/lL 1.4 5 45 130 20
Methylimethacrylate 82608 | Water-5mL ug/l. 1.5 10
Methyl-tert-butyl-ether (MTEE) 82608 | Water-5mL ug/L 2 5 49 139 20
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Analytical Lah

iMethad Description Method {Test Matrix| Units MODL RL LCL | UCL { RPD | SLL | SUL
Naphthalene 8260B | Water-5mL ug/L 36 5 60 119 20
n-Butyl alcohol (1-Butanol) 8260B | Water-5mL ug/L 400 | 400
n-Butylt enzene 8260B | Water-5mlL ug/L 1.5 5 71 128 20
n-Propylbanzene 82608 | Water-5mL ug/L 0.96 5 70 124 20
o-Xylena 8260B | Water-5mL ug/L 0.98 5 75 123 20
Pentactloroethane 8260B | Water-5mL ug/L 1.1 10
p-Isopropyitoluene 8260B | Water-5mL ug/L 1 5 75 126 20
Propionitrite 8260B | Water-5mL ug/L 14.5 40
sec-Butylbenzene 82608 | Water-5mL ug/L 0.96 5 74 124 20
Styrene 82608 | Water-5ml ug/L 1.1 5 80 126 20
lert-Butl alcohol 8260B | Water-5mL ug/L
lert-Butilbenzene 82608 | Water-5mL ug/L 0.98 5 73 123 20
Teltrach oroethene 82608 | Water-5mL ug/L. 2.6 5 74 123 20
Tetrahy drofuran 82608 | Water-5mL ug/l 1.8 5 22 147 20
Toluene 8260B | Water-5mL ug/L 11 5 72 122 20
trans-1, 2-Dichloroethene 8260B | Water-5mL ug/L 11 5 63 125 20
trans-1, 3-Dichloropropene 8260B | Water-5mL ug/L 1.4 5 62 127 20
trans-1,4-Dichloro-2-butene 8260B | Water-5mL ug/L 1.1 10
Trichloroethene 8260B | Water-5mL ug/L 1.6 5 71 128 20
Trichlorofluorornethane 82608 | Water-5mL ug/L 3.2 5 68 133 20
Trichiorotrifluoroethane 82608 | Water-5mL ug/L. 1 5 50 150 20
Vinyl acetate 8260B | Water-5mL ug/ 1.4 5 58 157 20
Viny! chloride 8260B | Water-5mL ug/t 1.2 5 50 141 20
Kylenas (lotal) 8260B | Water-5mL ug/l. 1.8 5 76 129 20
Surrogate
1,2-Dichioroethane-d4 (surr) 8260B | Water-5mi ug/L 66 132
4-Bromnfluorobenzene (surr) 8260B | Water-5mL ug/L 79 122
Jibromofiuoromethane (surr) 82608 | Water-5mL ug/L 66 132
Toluene-d8 (surr) 8260B | Water-5mL |  ug/t. 78 128
Method: Volatile Organics (8260B)
1.1.1,2-Tetrachloroethane 8260B Water ug/L, 0.21 1 70 134 20
1.1.1-Trichloroethane 8260B Water ugf. 0.22 1 66 129 20
1,1.2,2-Tetrachloroethane 8260B Water ug/L 0.25 1 72 127 20
1.1.2-Tiichloroethane 82608 Water ug/L 0.33 1 69 138 20
1,1-D chloroethane 82608 Water ug/L 0.2 1 69 127 20
1.1-D chioroethene 82608 Water ug/. 0.19 1 54 127 20
1,1-Dichloropropene 82608 Water ug/L 0.24 1 70 128 20
1,2,3-Thichlorohenzene 8260B Water ug/l 0.24 1 75 123 20
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Methoc Limit Report Updated: 3/4/02
Analytical Lab
Methoc Description Method | Test Matrix| Units MDL | RL LCL | UCL | RPD | SLL | SUL
1,2.3-Tiichloropropane 82608 Water ug/L 0.2 1 4 126 20
1,2, 4-Trichlorobenzene 82608 Water ug/L 0.23 1 77 123 20
1,2.4-Tiimethylbenzene 8260B Water ug/L 0.2 1 72 126 20
1,2-D bromo-3-chloropropane 82608 Water ug/L 0.46 1 66 123 20
1,2-D bromoethane (EDB) 82608 Water ug/L 0.25 1 7" 135 20
1,2-D chiorobenzene 82608 Water ug/L. 0.24 1 74 119 20
1.2-D chioroethane 82608 Water ug/L 0.25 1 63 133 20
1,2-D-chioroethene (total) 82608 Water ug/L 0.42 1 72 121 20
1.2-Dichioropropane 82608 Water ug/L. 0.22 1 71 132 20
1,3,5-Tiichlorobenzene 8260B Water ug/L 0.24 1 72 127 20
1,3,6-Tiimethylbenzene 82608 Water ug/L 0.2 1 69 123 20
1,3-Butadiene 8260B Water ug/L 0.25 1
1,3-Dichlorobenzene 82608 Water ug/L 0.23 1 73 121 20
1,3-Dichloropropane 82608 Water ug/L 0.23 1 71 133 20
1,4-Dichlorobenzene 82608 Water ug/L 0.22 1 74 121 20
1-Chlarohexane 8260B Water ug/L 0.23 1 71 139 20
2.2-Dichloropropane 8260B Water ug/L 0.2 1 56 141 20
2-Butar one (MEK) 82608 Water ug/L 1.7 5 54 145 20
2-Chloro-1,3-butadiene (chioroprene) 8260B Water ug/L 0.13 1
2-Chlorsethylvinylether 82608 Water ug/L 14 2 10 200 20
2-Chlorotaluene 82608 Water ug/L 0.22 1 69 120 20
2-Hexaicne 82608 Water ug/L 1.2 5 70 144 20
2-Methvinaphthalene 8260B Water ug/L 0.27 1
2-Nitropropane 82608 Water ug/L 20 100
3-Chlaropropene (Allyl Chloride) 8260B Water ug/L 0.45 2
4-Chlaratoluene 82608 Water ug/L 0.22 1 68 120 20
4-Methyl-2-pentanone (MIBK) 8260B Water - ug/lL 0.92 5 66 147 20
Acetcne 8260B Water ug/L 1.5 5 43 150 20
Acetenitrile 82608 Water ug/L 6.6 40
Acrolein 8260B Water ug/L 19 200
Acrylonitrile 8260B Water ug/L 5.4 40
Benzere 82608 Water ug/L 0.2 1 74 116 20
bis(chic romethyl)ether 82608 Water ug/L 2000 | 2000
Bromotenzene 8260B Water ug/L 0.22 1 77 121 20
Bromochloromethane 82608 Water ug/L 0.19 1 57 133 20
Bromoclichloromethane 82608 Water ug/L 0.23 1 76 129 20
Bromoform 8260B Water ug/L 0.22 1 73 139 20
Bromornethane 82608 Water ug/L 0.18 1 51 162 20
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5T Chicago Project:
Method Limit Report Updated: 3/4/02

Analytical Lab
Method Description Method | Test Matrix| Units MDL RL L.CL | UCL | RPD | SLL | SUL
(Carbon disulfide 8260B Water ug/L 0.4 5 29 136 20
Carbon tetrachioride 82608 Water ug/L 0.24 1 66 136 20
Chlorobenzene 82608 Water ug/L 0.22 1 76 124 20
Chloroethane 82608 Water ug/L 0.21 1 68 135 20
Chloroform 82608 Water ug/L 0.23 1 74 128 20
Chioromethane 82608 Water ug/L 0.16 1 56 129 20
cis-1,2-Dichloroethene 82608 Water ug/L 0.21 1 78 126 20
cis- 1,3-Dichioropropene 8260B Water ug/L 0.22 1 75 123 20
ycloiexane 82608 Water ug/L 0.1 1
Cyclone xanone 82608 Water ug/L 53 100
Dibromochloromethane 82608 Water ug/L 0.23 1 74 137 20
Dibromomethane 8260B Water ug/L 0.26 1 66 131 20
Dichlercdifluoromethane 82608 Water ug/L 0.14 1 56 136 20
Ethyl acetate 82608 Water ug/L 1.9 5
[Ethyl =trer 82608 Water ug/L 0.31 1 10 190 20
Ethylbe 1zene 82608 Water ug/L 0.2 1 74 121 20
[Ethyire thacrylate 82608 Water ug/L 0.36 2
Heptane 82608 Water ug/L 0.22 1 50 143 20
Hexach orobutadiene 8260B Water ug/L 0.24 1 56 147 20
Hexane 82608 Water ug/L 0.2 1 50 134 20
lodome hane 82608 Water ug/L 1.3 2 36 117 20 !
Isobutyl alcohol 8260B Water ug/L 26 100 i
‘soprop /! alcohol 8260B Water ug/L B
soprap/l ether 82608 Water ug/L 0.156 1 |
Isopropylbenzene 82608 Water ug/L 0.21 1 67 123 20 i
m&p-.ylenes 82608 Water ug/L 0.39 2 71 125 20
Methacylonitrile 82608 Water ug/L 1.5 2
Methyl acetate 82608 Water ug/l 0.52 1
Methyl cyclohexane 82608 Water ug/L 0.1 1
Methylene chloride 82608 Water ug/L 0.19 1 52 133 20
Methyiriethacrylate 82608 Water ug/. ] 067 | 2 |
Methyl- ert-butyl-ether (MTBE) 82608 Water ug/L 0.21 1 52 156 20 B
Naph-halene 8260B Water ug/L 0.34 1 69 125 20
n-Butyl alcohol (1-Butanol) 82608 Water ug/L 55 100
n-Butylbenzene 82608 Water ug/L 0.22 1 71 118 20
n-Pentz ne 82608 Water ug/L
n-Propyibenzene 82608 Water ug/L 0.25 1 67 123 20
o-Xyiene 82608 Water ug/L 0.21 1 72 124 20
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STL Chcago Project:
Method Limit Report Updated: 3/4/02

Analytical Lab
Method Description Method | Test Matrix| Units MDL | RL LCL | UCL | RPD | SLL | SUL
Pentact loroethane 82608 Water ug/L 1 2
p-Isopre pyltoluene 82608 Water ug/L 0.22 1 67 126 20
Propion trie 82608 Water ug/L 9.7 40
sec-But/lbenzene 8260B Water ug/L. 0.22 1 69 124 20
Styrene 82608 Water ug/L 0.23 1 80 125 20
{ert-Butyl alcohol 82608 Water ug/L
lert-Butribenzene 8260B Water ug/L 0.21 1 69 123 20
Tetrach oroethene 82608 Water ug/L 0.2 1 69 128 20
Tetrahy drofuran 8260B Water ug/L 3 5 67 166 20
Toluene 8260B Water ug/L 0.21 1 71 122 20
irans-1,2-Dichloroethene 82608 Water ug/L 0.21 1 64 119 20
Irans-1, 3-Dichloropropene 82608 Water ug/L 0.24 1 76 126 20
frans-1, 4-Dichloro-2-butene 82608 Water ug/L 1.3 2
Trichlorsethene . 82608 Water ug/L 0.21 1 70 120 20
Trichlorofiuoromethane 82608 Water ug/L 0.22 1 62 141 20
Trichloratrifluoroethane 82608 Water ug/L 0.22 1 50 150 30
Vinyl acetate 82608 Water ug/L 047 5 70 130 20
Vinyl chloride 8260B Water ug/L 0.18 1 67 137 20
Xylenzs (lotal) 8260B Water ug/L 0.28 1 76 138 20
Surrogitte !
1,2-Dichloroethane-d4 (surr) 8260B Water ug/L 61 131
4-Bromofluorobenzene (sum) 82608 Water ug/L 73 122
Dibromofluoromethane (surr) 82608 Water ug/L 66 132
Toluene-d8 (surr) 8260B Water ug/L 78 128
Method: Volatile Organics (8260B)
1,1,1,2-Tetrachloroethane 82608 Solid ug/Kg 0.73 5 83 123 20
1,1,1-Trichloroethane 82608 Solid ug/Kg 0.61 5 63 133 20
1,1.2,2-Tetrachloroethane 82608 Solid ug/Kg 0.64 5 68 139 20
1,1,2-Trichloroethane 82608 Solid ug/Kg 0.71 5 71 143 20
1,1-Dichlcroethane 8260B Solid ug/Kg 0.88 5 63 133 20
1,1-Dichioroethene 82608 Solid ug/Kg 1 5 51 132 20
1,1-Dichloropropene 82608 Solid ug/Mg 0.8 5 78 148 20
1,2,3-Trichlorobenzene 82608 Solid ug/Kg 0.99 5 75 125 20
1,2,3-Trichloropropane 82608 Solid ug/Kg 1.1 5 71 129 20
1,2 4-Trichlorobenzene 82608 Solid ugKg | 0.79 5 76 127 20
1,2,4-Trimethylbenzene 82608 Solid ug/Kg | 0.82 5 74 133 20
1,2-Dibiomo-3-chloropropane 8260B Solid ug/Kg 1.1 5 59 124 20
1,2-Dibiomoethane (EDB) 8260B Solid ug/Kg 0.76 5 72 133 20
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STL Chicago Project:
Method Limit Report Updated: 3/4/02
Analytical Lab
Method Description Method [ Test Matrix{ Units MDL | RL LCL | UCL { RPD | SLL | SUL
1,2-Dichlorobenzene 82608 Solid ug/Kg 0.73 5 85 120 20
1,2-Dichloroethane 8260B Solid ug/Kg 0.58 5 69 125 20
1,2-Dichloroethene (total) 82608 Solid ug/Kg 1.9 5 63 144 20
1,2-Dichloropropane 8260B Solid ug/Kg 0.96 5 76 132 20
1,3,5-"richlorobenzene 8260B Solid ug/Kg 1 5 70 131 20
1,3,5-"rimethylbenzene §2608 Solid ug/Kg 0.58 5 72 128 20
1,3-Butzdiene 82608 Solid ug/Kg 0.93 5
1,3-Dichlorobenzene 82608 Solid ug/Kg 0.91 5 83 122 20
1,3-Dickloropropane 8260B Solid ug/Kg 0.93 5 78 127 20
* 4-Dictlorobenzene 8260B Solid ug/Kg 0.89 5 84 121 20
*-Chlorchexane 8260B Solid ug/Kg 1 5 62 145 20
2,2-Dickloropropane 82608 Solid ug/Kg 1.3 5 67 134 20
2-Butanone (MEK) 82608 Solid ug/Kg 4.2 5 50 150 30
2-Chloro-1,3-butadiene (chloroprene) 82608 Solid ug/Kg 0.68 5
2-Chloroethylivinylether 82608 Solid ug/Kg 0.82 5 10 182 20
2-Chlorotoluene 8260B Solid ug/Kg 1 5 63 137 20
2-Hexarone 82608 Solid ug/Kg 1.7 5 69 140 20
2-Methylnaphthalene 82608 Solid ug/Kg 1.2 5
2-Nitropropane 8260B Solid ug/Kg 139 | 400
3-Chiloropropene (Allyl Chionde) 82608 Solid ug/Kg 2.2 10
4-Chlorotoluene 82608 Solid ug/Kg 0.77 5 76 123 20
4-Methyl-2-pentanone (MIBK) 8260B Solid ug/Kg 3 5 68 134 20
Acetone 8260B Solid ug/Kg 4.1 5 46 167 20
Acetonitrile 8260B Solid ug/Kg 25 40
Acroleir 8260B Solid ug/Kg 38 200
Acrylcnitrile 82608 Solid ug/Kg 7 40
Benzenz 8260B Solid { ug/Kg 0.66 5 72 128 20
bis(chloromethyl)ether 82608 Solid ug/Kg
Broemobenzene 8260B Solid ug/Kg 0.71 5 81 123 20
Bromochloromethane 8260B Solid ug/Kg 0.99 5 68 129 20
Bromodichloromethane 82608 Solid ug/Kg 0.68 5 74 128 20
Bromoform 8260B Solid ug/Kg 0.91 5 78 132 20
Bromomethane 82608 Solid ug/Kg 2.9 5 48 127 20
Carbon disulfide 82608 Solid ug/Kg 2 5 23 138 20
Carbon tetrachioride 8260B Solid ug/Kg 0.83 5 67 127 20
Chlorotenzene 8260B Solid ug/Kg 0.91 5 83 125 20
Chiorethane 82608 Solid ug/Kg 1.6 5 59 163 20
Chilaroform 8260B Solid ug/Kg 0.62 5 73 135 20
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STL Chicago Project:
Method Limit Report Updated: 3/4/02

Analytical Lab
Metho« Description Method | Test Matrix] Units MDL RL LCL { UCL | RPD | SLL | SUL
Chloromethane 82608 Solid ug/Kg 0.94 5 45 141 20
cis-1,2-Dichioroethene 8260B Solid ug/Kg 1.2 5 68 148 20
cis-1,3-Dichloropropene 82608 Solid ug/Kg 0.79 5 80 124 20
Cyclchiaxane 82608 Solid ug/Kg 5
Cyclch:xanone 82608 Solid ug/Kg 280 | 400
Dibromochloromethane 82608 Solid ug/Kg 0.69 5 77 127 20
Dibromomethane 82608 Solid ug/Kg 0.69 5 70 130 20
Dichlor adifluoromethane 82608 Solid ug/Kg 0.75 5 43 121 20
Ethyl a:etate 8260B Solid ug/Kg 9.9 50
Ethyl e her 8260B Solid ug/Kg 1.2 5 50 150 30
Ethylbe nzene 82608 Solid ug/Kg 1.1 5 79 123 20
Ethyimathacrylate 82608 Solid ug/Kg 1.5 10
Heptane 82608 Solid ug/Kg 0.75 5 50 150 30
Hexachlorobutadiene 82608 Solid ug/Kg 1 5 66 127 20
Hexane: 8260B Solid ug/Kyg 0.61 5 50 150 30
lodomethane 82608 Solid ug/Kg 35 10 50 150 30 ‘
Isobutyl alcohal 82608 Solid ug/Kg 84 | 400 ‘
Isoprogyl alcohol 82608 Solid ug/Kg
Isoprogyl ether 82608 Solid ug/Kg 0.64 5
Isoprogylbenzene 82608 Solid ug/Kg 0.75 5 77 118 20
m&p-Xvienes 8260B Solid ug/Kg 2.1 10 79 123 20
Methacrylonitrile 82608 Solid ug/Kg 4.3 10
Methyl acetate 8260B Solid ug/Kg 5
Methvi cyclohexane 8260B Solid ug/Kg 5
Methyle:ne chloride 82608 Salid ug/Kg 1.8 S 58 143 20
Methyirnethacrylate 82608 Soalid ug/Kg 2 10
Methyl-tert-butyl-ether (MTBE) 82608 Solid ug/Kg 0.64 5 61 132 20
Naphthalene 82608 Solid ug/Kg 1 5 65 132 20
n-Butyl alcohol (1-Butanol) 82608 Solid ug/Kg 178 | 400
n-Butyl>enzene 8260B Solid ug/Kg 0.84 5 65 138 20
n-Pentane 8260B Solid ug/Kg
n-Propvilbenzene 82608 Solid ug/Kg 0.86 5 77 124 20
o-Xylere 82608 Solid ug/Kg 0.93 N 80 123 20
Pentacloroethane 8260B Solid ug/Kg 54 10
p-lsoprapyltoluene 82608 Solid ug/Kg 0.68 5 74 126 20
Propioriitrile 8260B Solid ug/Kg 19 40
sec-Eu ylbenzene 82608 Solid ug/Kg 0.81 5 77 128 20
Styrene: 82608 Solid ug/Kg 1 5 85 126 20
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~
Analytical Lab
Methcd Description Method | Test Matrix| Units MDL | RL | LCL | UCL [ RPD | SLL | sUL
(tert-Buty | aicohol 82608 Solid ug/Kg
tert-Butylbenzene 8260B Solid ug/Kg 0.78 5 79 124 20
| Tetrachloroethene 82608 Solid ug/Kg 0.67 5 75 129 20
Tetrahydrofuran 8260B Solid ug/Kg 25 5 55 135 20
“oluene 82608 Solid ug/Kg 1 5 75 125 20
trars-1,2-Dichloroethene 82608 Solid ug/Kg 0.94 5 58 139 20
trans-1,3-Dichloropropene 82608 Solid ug/Kg 0.84 5 75 134 20
trans-1,-+-Dichloro-2-butene 82608 Solid ug/Kg 2.2 10
“richloroethene 8260B Solid ug/Kg 0.59 5 75 129 20
“Trichlorofiucromethane 82608 Solid ug/Kg | 0.7 5 57 135 20
Trichlorotrifluoroethane 82608 Solid ug/Kg 1.8 5 50 150 30
Vinyl acetate 82608 Solid ug/Kg 0.56 5 50 150 30
Vinyl chioride 82608 Solid ug/Kg 0.74 5 58 140 20
Aylenes (totaf) . 82608 Solid ug/Kg 2.9 5 82 125 20
Surrogitte
1,2-Dictilcroethane-d4 (surr) 82608 Solid ug/Kg 50 145
4-Bromofluorocbenzene (surr) 82608 Solid ug/Kg 60 140
Dibromofluoromethane (surr) 8260B Solid ug/Kg 60 140
Toluene -d8 (surr) 82608 Solid ug/Kg 66 141
Method: Volatile Organics (82608) !
1,1,1,2-Tetrachloroethane 82608 High/MeOH ug/Kg 25.5 100 74 120 30
1,1,1-Trichloroethane 82608 HighMeOH ug/Kg 16.5 | 100 69 133 30
1,1,2,2-Tetrachloroethane 82608 High/MeOH ug/Kg 18.5 | 100 70 128 30
1,1,2-Tiichloroethane 82608 High/MeOH ug/Kg 315 100 67 133 30
1,1-Dichloroethane 82608 High/MeOH ug/Kg 135 100 68 119 30
1,1-Dichioroethene 8260B High/MeOH ug/Kg 14 100 44 143 30
1,1-Dichloropropene 82608 High/MeOH ug/Kg 18.5 | 100 65 134 30
1,2,3-Tiichlorobenzene 82608 High/MeOH ug/Kg 49 100 68 117 30
1,2,3-Tiichloropropane 82608 High/MeOH ug/Kg 49 100 64 118 30
1.2.4-Thichlorobenzene 8260B High/MeOH ug/Kg 415 | 100 61 117 30
1.2,4-Tiimethylbenzene 82608 High/MeOH ug/Kg 23 100 69 122 30
1,2-Dibromo-3-chloropropane 82608 High/MeOH ug/Kg 225 100 56 102 30
1,2-D’bromoethane (EDB) 82608 High/MeOH ug/Kg | 25,5 1 100 69 122 30
1,2-Dichlorobenzene 82608 High/MeOH ug/Kg 17 100 76 125 30
1,2-Dichloroethane 82608 High/MeOH ug/Kg 215 | 100 64 115 30
1,2-Dichioroethene (total) 8260B High/MeOH ug/Kg 29 100 80 139 30 |
1.2-Dichloropropane 82608 High’MeOH ug/Kg 17.56 | 100 70 122 30 |
1,3,5-Tiichlorobenzene 8260B | HighveoH | ug/Kg 29 [ 100 { 65 | 113 [ 30 {

Page 8 of 12

Wil



Wy

-’

STL Chicago Project:
Nethod Limit Report Updated: 3/4/02

Analytical Lab
Method Description Method | Test Matrix| Units MDL | RL LCL | ucL | rRPD | SLL | SUL
1,3,5-Trinethylbenzene 8260B High/MeOH ug/Kg 19.5 { 100 66 125 30
1,3-Butadizne 82608 High/MeOH ug/Kg 100
1,3-Dich orobenzene 82608 High/MeOH ug/Kg 23 100 75 119 30
1,3-Dich-oropropane 82608 High/MeOH ug/Kg 235 | 100 71 118 30
1,4-Dichiorobenzene 8260B High/MaOH ug/Kg 205 | 100 76 127 30
1-Chlorchexane 8260B High/MeOH ug/Kg 225 | 100 63 133 30
2,2-Dichloropropane 8260B High/MeOH ug/Kg 115 | 100 41 131 30
2-Butanone (MEK) 82608 High/MeOH ug/Kg 51 100 40 125 30
2-Chlorc-1,3-butadiene (chloroprene) 82608 High/MeOH ug/Kg 100
2-Chlorc ethylvinylether 82608 High/MeOH ug/Kg 76 100 10 100 30
2-Chlcrctoluene 82608 High/MeOH ug/Kkg { 405 | 100 62 134 30
Z-Hexar one 8260B High/MeOH ug/Kg 52 100 50 116 30
<-Methy naphthalene 82608 High/MaOH ug/Kg 100
z-Nitrop-opane 82608 High/MeOH ug/Kg 8000
3-Chicrapropene (Allyl Chloride) 82608 High"MeOH ug/Kg 17 200
4-Chlorctoluene 82608 High/MeOH ug/Kg 23 100 66 131 30
4-Methyl-2-pentanone (MIBK) 8260B High/MeOH ug/Kg 375 | 100 54 119 30
Acetone 82608 High/MeOH ug/Kg 29 100 34 143 30
Acetonilrile 82608 High/MeOH ug/Kg 522 800
Acroiein 82608 High/MeOH ug/Kg 1473 | 4000
Acrylonitrile 8260B High/MeOH ug/Kg 307 | 800
Benzen: 82608 High/MeOH ug/Kg 14 100 67 122 30
bis(chlo -omethyl)ether 82608 HighMeOH ug/Kg
Bromobzrzene 82608 High/MeOH ug/Kg 275 | 100 74 133 30
B3romoc Woromethane 82608 HighMeOH ug/Kg 245 100 60 124 30
Bromod.chloromethane 8260B High'MeOH ug/Kg 19 100 66 128 30
Bromoform 82608 High/MeOH ug/Kg 18 100 70 123 30
Bromomethane 82608 High/MeOH ug/Kg 105 | 100 36 164 30
(Carbon disulfide 8260B High/MeOH ug/Kg 205 | 100 21 124 30
(Carbon tetrachloride 82608 High/MeOH ug/Kg 16.5 100 59 127 30
Chlorobenzene 82608 High/MeOH ug/Kg 22 100 80 125 30
Chioroethane 8260B High/MeOH ug/Kg 20 100 33 207 30
Chloroform 8260B | HighiMeOH | ug/Kg 18 100 | 61 129 30
Chioromethane 82608 HighMeOH ug/Kg | 23.5 | 100 55 129 30
cis-1,2- Jichloroethene 82608 High/MeOH ug/Kg 17 100 64 144 30
is-1,3- Dichloropropene 82608 High/MeOH ug/Kg 225 | 100 68 123 30
Zyclohexane 82608 Righ/MeOH ug/Kg 100
Cyclohexanone 82608 High/MeOH ug/Kg 8000
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STL Chcago Project:

Method Limit Report Updated: 3/4/02
Analytical Lab

Method Description Method | Test Matrix| Units MDL RL LCL | UCL | RPD | SLL | SUL

Dibromochloromethane 8260B High/MeOH ug/Kg 19 100 70 119 30

Dibromomethane 8260B High/MeOH ug/Kg 22.5 | 100 67 121 30

Dichlorodifluoromethane 82608 High/MeOH ug/Kg 12 100 29 135 30

[Fthyl acetate 8260B High/MeOH ug/Kg 108 | 1000

Ethy! ether 8260B High/MeOH ug/Kg 19 100 10 135 30

[zthylbe 1zene 8260B High/MeOH ug/Kg 225 | 100 78 128 30

I=thylre thacrylate 8260B High/MeOH ug/Kg 24 200

Heptane 82608 High/MeOH ug/Kg 38 100 10 119 30

Hexach orobutadiene - 82608 High/MeOH ug/Kg 385 | 100 63 126 30

Hexane 8260B High/MeOH ug/Kg 27.5 1 100 10 108 30

lodormiethane 82608 High/MeOH ug/Kg 255 | 200 50 150 30

Isobuiyl alcohol 82608 High'MeOH ug/Kg 3740 | 8000

Isoprep ¢l alcohol 82608 High/MeOH ug/Kg

Isopropyl ether 82608 High™MeOH ug/Kg 9.5 100

Isopropribenzene 82608 High/MeOH ug/Kg 20 100 67 133 30

m&p-Xylenes 82608 High/MeOH ug/Kg 50 200 76 133 30

Methacrylonitrile , 8260B High/MeOH ug/Kg 40.5 | 200

Iethyl acetate 82608 High/MeOH ug/Kg 100

Methyl cyclohexane 8260B High/MeOH ug/Kg 100

Methylene: chioride 8260B HighvMeOH ug/Kg 20 100 57 129 30

Methylmethacrylate 8260B High/MeOH ug/Kg 19 200

Methyl-lert-butyl-ether (MTBLE) 82608 High/MeOH ug/Kg 30.5 | 100 47 126 30

Naphthalene 82608 High/MeOH ug/Kg 38 100 51 158 30

n-Butyl alcohol (1-Butanol) 82608 High/MeOH ug/Kg | 8000 | 8000

n-Butylbenzene 8260B High/MeOH ug/Kg 18.5 | 100 64 118 30

n-Pentane 8260B High/MeOH ug/Kg

n-Propylbenzene 8260B High/MeOH ug/Kg 275 | 100 69 130 30

o-Xylena 82608 High/MeOH ug/Kg 235 { 100 74 127 30

[Pentactilcroethane 82608B High/MeOH ug/Kg 83 200

p-lsoprapylitoluene 82608 High/MeOH ug/Kg 235 | 100 68 129 30

Propionitrile 8260B | HighMeOH | ug/Kg 360 | 800

sec-Butylhenzene 82608 High/MeOH ug/Kg 205 | 100 69 139 30

Styrene 82608 High/MeOH ug/Kg 28.5 | 100 80 129 30

ert-But /! alcohol 8260B High/MeOH ug/Kg

-ert-Butlbenzene 8260B High/MeOH ug/Kg 13.5 | 100 71 125 30

Tetrachloroethene 82608 High/MeOH ug/Kg 23 100 75 125 30

Tetrahydrofuran 82608 High/MeOH ug/Kg 43 100 36 132 30

Toluene: 82608 High/MeOH ug/Kg 18 100 72 123 30
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STL Chizago Project:
Method Limit Report Updated: 3/4/02

Analytical Lab
Method Description Method | Test Matrix] Units MDL | RL LCL | UCL | RPD | SLL | SUL
trans-1,:2-Dichloroethene 8260B High/MeOH ug/Kg 135 100 66 138 30
trans-1,3-Dichloropropene 82608 High/MeOH ug/Kg 19.5 | 100 60 115 30
trans-1,4-Dichloro-2-butene 82608 High/MeOH ug/Kg 30.5 | 200
"richloroethene 8260B High/MeOH ug/Kg 215 | 100 70 123 30
“richlorofluoromethane 8260B High/MeOH ug/Kg 195 | 100 59 145 30
“richlorotrifluoroethane 8260B High/MeOH ug/Kg 15 100 50 180 30
Vinyl acetate 82608 High’MeOH ug/Kg 32 100 54 144 30
Vinyl chloride 82608 High/MeOH ug/Kg 18 100 61 135 30
Kylenas (lotal) 82608 High/MeOH ug/Kg 50 100 77 131 30
Surrogite .
1,2-Dichiloroethane-d4 (surr) 82608 High/MeOH ug/Kg 43 139
4-Bromofluorobenzene (surr) 82608 High/MeOH ug/Kg 57 124
Dibromofluoromethane (surr) 82608 High/MeOH ug/Kg 64 132
Toluene -d8 (surr) 82608 High/MeOH ug/Kg 70 128

Notes;

MDLs will vary based on annual performance.
RLs will vary based on sample volume/size; dilution factors; dry weight reporting (soifs) and annual MDL determinations.
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STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 48 of 64

Table 2

Characteristic Mass (m/z) for Purgeable Organic Compounds

Benzene -
Bromobenzene 77,158
Bromochloromethane 128 49,130
Bromodichloromethane 83 85,127
Bromoform 173 175,254
Bromomethane 94 96
n-Butylbenzene 91 92,134
sec-Butylbenzene 105 134
tert-Butylbenzene 119 91,134
Carbon tetrachloride 117 119
Chlorobenzere 112 77.114
Chloroethane 64 66
Chioroform 83 85
Chioromethane 50 52
2-Chlorotoluene 91 126
4-Chlorotoluene 91 126
1,2-Dibromo-3-chloropropane 75 155,157
Dibromochioromethane 129 127
1,2-Dibromoethane 107 109,188
Dibromomethane 93 95,174
1,2-Dichlorobenzene 146 111,148
1,3-Dichlorobenzene 146 111,148
1,4-Dichiorobenzene 146 111,148
Dichlorodifiucromethane 85 87
1,1-Dichloroethane 63 65,83
1,2-Dichloroethane 62 g8
1.1-Dichloroethene 96 61,63
cis-1.2-Dichioroethene 96 61,98
trans-1,2-Dichloroethene 96 61,98

1, 2-Dichloropropane 63 112
1,3-Dichloropropane 76 78
2,2-Dichloropropane 77 97
1,1-Dichioropropene 75 110,77
Ethylbenzene 9N 106
Hexachlorobutadiene 225 223,227
Isopropylbenzene 105 120
p-Isopropylbenzene 119 134, 91
Methylene chloride 84 86,49
Naphthalene 128 86, 49
n-Propylbenzene 91 120
Styrene 104 78
1,1,1,2-Tetrachloroethane 131 133, 119
1,1,2,2-Tetrachloroethane 83 131, 85
Tetrachloroethene 164 129,131,166

COMPANY CONFIDENTIAL AND PROPRIETARY



STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
\ UMV-8260 13 10/24/02 49 of 64

Table 2
(continued)
Characteristic Mass (m/z) for Purgeable Organic Compounds

“Toluene 92 o1

1,2,3-Trichlorobenzene 180 182, 145
1.2,4-Trichlorobenzene 180 182, 145
1.1,1-Trichloroethane 97 99, 61
1,1,2-Trichloroethane ' 83 97, 85
Trichloroethene 95 97,130, 132
Trichlorofluoromethane 151 101,153
1.2,3-Trichloropropane 75 77
1.2,4-Trirnethylbenzene 105 120
1.3,5-Trirnethylbenzene 105 120
Vinyi chioride 62 64
o-Xylene 106 91
m-Xylene: 106 91
p-Xylene 106 91
cis-1,3-Dichloropropene 75 77,39
trans-1,3-Dichloropropene 75 77,39

[ -
Internal S$td./Surrogates
4-Bromofluorobenzene (S) 95 174, 176
1,4-Dichiorobenzene-d, (IS) 152 115, 150
Pentafiuorobenzene (1S) 168
Chlorobenzene-d; (IS) 117
1.4-Diflunrobenzene (IS) 114
1,2-Dichloroethane-d, (S) 65
Toluene-dg {(S) 98
Dibromofluoromethane (S) 113

*NOTE: The primary and secondary ions listed here are taken directly from SW-846 Method 8260.
The laboratory uses secondary ions in the cases of Ethylbenzene, Toluene, 1,1,2-
Trichloroethaine, Trichloroethene, 1,2,3-Trichloropropane and Xylenes due to interferences and/or
to maintain consistency between methods.
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STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No.
UMV-8260

Revision No.
13

Date
10/24/02

Page
50 of 64

Example: Total lon Chromatogram for 25 mL Purge Water
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Dates File: svar/chem/gcl3, i/101802,b/3c1017,d Page 1
Date $ 18-0CT-2002 48319

Client ID: VSTDO1O Instruments gol3,i

Sample Infos CV V02J18DAA

Purge Yolume; 26,0 Operators DCT

Column phase: Cap Column diameter: 0,53

Y (x1076)

/var/chem/gcl3, 1/104802,b/301017.d
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STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 51 of 64

Figure 2.

Example: Total lon Chromatogram for 5 mL Purge Soil
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Data File! /var./chem/geld,.i /90602 _SmlGw,h’3i10906n,d

Date § UB—SEF-2002 06125
Client 1D: VYSTDOGO
Sample Info: VSTDOS0O
Purge Yolume: 5,0
Column phase: Cap

Instrument: gcl9.i

Dperatort LM
Column diameter?

0,93

it

Fage 8

¥ (x1076)

3,08

2.9:

=Dibromoflucromethane+

/var/chem/go19,1/090602_5%m19%w,b/3i0906n.d
-+

Chlorobenzene—d5

-1,4-Difluorobenzene
~Toluene—8

=3 2-Ni~hlnroet

—p—~Bromof luorobenzene

1

1,4-Dichlorobenzene—d4+




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 52 of 64
Attachment 1.

Example: Method Listings; Tekmar Conditions; Flow Settings
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STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No.
UMV-8260 13

Date
10/24/02

Page
53 of 64

Example: Volatiles Method for Standards and Samples

GC Qven Parameters

Initial Temperature = 40 °C

Initial Time = 2.0 minutes
Detector A Temperature = 180 °C
Detector B Temperature = 250 °C
Oven Equib. Time = 0.50 min.

Ramp Rate (°C/min.) Final Temp. (°C) Final Time (min.)
7.0 65 0.00
12.0 165 0.00
20.0 212 5.00

Run Time = 21.25 min.

Inlet Pressure Program

Gas = Helium

Column length=75m
Column Diameter = 0.530 mm
Initial Pressure = 3 psi

Rate (psi/min) = 0.00

Initial Time = 7.0 min.

Oven Temp. 50 °C

Program Time = 7.0 min.

Scan Parameters

Mass Range = 35-260
Threshold = 150
Scans/sec= 1.9

EM Voltags = 1938

Solvent Delay = 3.14 (scan start time): before the elution of the first compound.
Run Time (scan stop time): until after the elution of 1ast compound.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No.
UMV-8260 13

Date
10/24/02

Page
54 of 64

Example: Volatiles Method for BFB Tune

GC Oven Parameters

Initial Temperature = 40 °C

Initial Time = 2.0 minutes
Detector A Temperature = 180 °C
Detector B Temperature = 250 °C
Oven Equib. Time = 0.50 min.

Ramp Rate (°C/min.) Final Temp. (°C)

Final Time (min.)

7.0 65 0.00
12.0 165 0.00
20.0 212 5.00

Run Time = 16.25 min.

inlet Pressure Program

Gas = Helium

Column length=75m
Column Diameter = 0.530 mm
Initial Pressure = 3 psi

Rate (psi/min) = 0.00

Initial Time = 7.0 min.

Oven Temp. 50 °C

Program Tirne = 7.0 min.

Scan Parameters

Mass Range = 35-260
Threshold = 150
Scans/sec = 1.9

EM Voltage = 1938

Solvent Delay = 10 min. (scan start time). before the elution of the first compound.
Run Time (scan stop time): until after the elution of last compound.
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Revision No.
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Page
55 of 64

Tekmar Conditions

Trap = Vocarb 3000

Trap Temp. Prior to Purge <35
Desorb Preheat 250
Desorb 250
Bake 260
Purge Time 11 min
Desorb 2 min
Bake Time 4 min
Flow Conditions
Purge Pressure 20 psi
Purge Flow Rate ~40 mLs/min

Flow Adjustment

Capillary Column: 5971/5972/MSD's;

- Make-up gas off/separator pump on:

through separator is 5-

- Open make-up gas:

10 mls/minutes.

adjust until you achieve

~30 mbs/minute through the separator.
MSD's - adjust to 0.5 torr on gauge)

(Flow into the Mass Spec is < 1 mUminute)

flow

(On

Approximate Vacuums

5971
5972

~5 x 10°® torr
~5 x 10°® torr

COMPANY CONFIDENTIAL AND PROPRIETARY
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SOP No.
UMV-8260

Revision No.
13

Date
10/24/02

Page
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Attachment 2.

Example: Target and internal Standards;
Initial Calibration/Continuing Calibration

Surrogate Recovery Limits; LCS/MS Recovery Limits
Internal Standard Guidelines
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STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 57 of 64
Target and Internal Standards

Pentafluoroberizene 1.4-Diflucrobenzene

Acetone Benzene

Acrolein Bromodichioromethane

Acrylonitrile Carbon tetrachloride

Bromochioromethane 2-Chioroethyl vinyl ether

Bromomethane 1,2-Dibromoethane

2-Butanone Dibromomethane

Carbon disulfice
Chicroethane
Chloroform
Chloromethans
Dichlorodifiuoromethane
1,1-Dichloroethane
1.1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
2,2-Dichloroprapane
lodomethane

Methylene chioride
1,1,1-Trichlorcethane
Trichlorofluoromethane
Vinyl acetate

Vinyl Chloride

Chlorobenzeng-ds
Bromoform
Bromoflucrobenzene (surrogate)
Chlorodibromomethane
Chlorobenzene
1.3-Dichloropropane
Ethylbenzene
2-Hexanone

Styrene

1 1,1,2-Tetrachloroethane
Tetrachioroethene

Xylene

1,2-Dichloroethane
1,2-Dichloroethane-d, (surrogate)
1,2-Dichioropropane
1,1-Dichloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
4-Methyl-2-pentanone

Toluene 1
Toluene-d, (surrogate) ?
1,1,2-Trichloroethane
Trichloroethene

1.4-Dichlorobenzene-d,
Bromobenzene
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichiorobenzene
Hexachlorobutadiene
Isopropyl benzene
p-isopropyltoluene
Naphthalene
n-Propylbenzene
1,1.2,2-Tetrachloroethane
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
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Report Date : 22-0ct-2002 11:14 Page 1
INITIAL CALIBRATION DATA
i aroar™ 1 oEbadR i1

uan Met r(l ) g '

arqua 8F>101 :F
Mefh% e )5a§/ %%cl? }{020402 25m6u_ical2. b/ 25m6w.m
C ate . ep eeson
Calibratign File Ngmes; . i . .

eve? Jvar ﬂ@ng c? 1/ mlow_jcal .g/ ] .d

Level g1 /var/cpen/dcle. 1/ —Zomlaw=1cald. p/al B.c

_eve fvar/cnensgcle. 1/ —Zomlew=1Cald. p/bl .g

eve /varicpen/qcle. 1/ —Zomlew—1calZ. p/el 8'C

| eve /var/cnen/gcle. 1/ —Zomlew~1CalZ. p/al .Q

eve /var/cnen/gcle. 1/ —Jbmjew—icalZ.p/ol $.c

_eve var/cnen/gcle. 1/ —Zamjaw-1Ccall.p/bi .

eve /var/chen/gcia. 1/ —Zamlew=1Call.p/ed ﬁ.c

eve var/chen/ac e 1/ —Zomiow—1calZ.b/o1 .d

[ 105000 | 1 i 2 [ 5 | 8 | 10 | I Coefficients | 3350 |
|  Compound | Level 1 | Level 2 | Level 3 | tevel 4 | level 5 | Level 6 |[Curve] b ml m2 | or R*2 |
1 ERRRSEEREEE frmmeeeee EEREESEeE |- ceeeeeeen - emeeeees [-oeoeeeee L I |
J | 4 ) 20 ] 4 | | | | | |
| | Level 7 | Level 8 | Level 9 | ] | | | | |
Jrenmemomrenm e e ! ! ! ! ! ! |-===] i !
Pl Dichlorad: Fluoramethin | 39157| 71069| 139450 346832 800413)  1070808| | | | { I
| | 1337714  2115698]  4000493] | | [LINR |  0.04663] 0.52169] | 0.99787}
o Rl Rt B B [--mmomeeee [--eemeenee ERREEI EERUPRPRES [EEREERPEEE EEEPEETEES EEEETTPREE |
| 2 Chloromethane | 0.33705{ 0.30726] 0.28187) 0.26440| 0.28090| 0.27369| ] | | | |
| | 0.27310]  0.27412}  0.27691) | ] JAVRG | |  0.28548] | 7.93729)
i 3 2-Propanol | et | b | et | e | Hhird | aaan | | | | | |
{ | bt +HedE | et | ! | JAVRG | | 0.000e+00] | 0.0302400 <~
| 4 Vinyl chloride | 0.33399| 0.33547] 0.32629| 0.32674} 0.33838| 0.35039] | | | | ]
| | 0.34067|  0.34890[  0.35023| [ | [AVRG | | 0.33901] | 2.77218]
| 3-Butadiens | w+es+ | 0.19071]  0.16517]  0.15550f  0.17524]  0.17008] | | | | |
[ | 0.16854]  0.16167|  0.15891| | | |AVRG | | 0.16773] | 6.65034]
l | | l

Wignil”

¥

l

l !

I

!
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Report Date : 22-Cct-2002 11:14 Pege 2
INITIAL CALIBRATION DATA

PO SR A g

ni d Le - - :

uant Metﬁod g'

arget Version

nga ra%o;_ P RTE _ .

e%h d file 6ag/chsw6gc1?.a6080402 Z25ml6w ical2.b/25mléw.m

al Date ->ep- : eeson -
| [ 05000 | 1 | 2 | 5 1 8 [ 10 | | Coefficients | &S0 |
| Compound | Level 1 | tevel 2 | Level 3 | Level 4 | Level 5 | Level 6 {Curve| b ml m2 | or R*2
l [oooeees [-oeeeeees free e R R |-oeeeee b ! l
l | 14 |20 }40 J | | | | | [
| | Level 7 | tLevel 8 | Level 9 | | | | I | |
e i il = ==| === I me= |- ! | = 2o | o === |
( 5 Bremomethane | 0.23835] 0.23980] 0.17896| 0.20284| 0.22226| 0.23954] [ | i |
| | 0.25249]  0.25844]  0.29868| | | |AVRG | | 0.23682] | 14 37674]
l ........ e e e m e e e e et e e I ........... | ........... ]._.,. ..................... l ............ | ........... | ..... l .......... I .......... I ............ l .......... |
! 7 Chloraethane | 0.21870] 0.21455] 0.21124} 0.20788] 0.20578] 0.20705] { { | | |
f | 0.20279] 0.20547| 0.21123] | | [AVRG | | 0.20941 [ 2.33673]
[ o freem-- [~ommrmenn ERTEETETEEE frrmmenees frommmmeen  EEEEEEEEEE [----- oo T TR e fommmeees |
| 8 tert-futy? aicohol ] tedee | +tert | b | +Hedt | ke | it | | ] ] | |
| ] e bt | et | i | | AVRG | | 0.000e+00] | 0.0002+00] <
| e [-oemeenaes fommrcene et R [-oneeee e Rl [-oeeee [-ceemens [ [ l
| Y Trichlorofiuoronetiane ] 0.83703; 0.81527] 0.78708) 0.78714] 0.75862) 0.79943] | ) | | |
| | 0.74508  0.79775]  0.78188| | | JAVRG | | 0.78992| | 3.49126]
[ o e e [+meems s e [--eeoneoee [-meees-e Joaenee e Joemmeesee R Joeeee s e [-eeeeees !
| 19 Ethyl ether | PR 0.08362| 0.07579] 0.07203| 0.08150| 0.07721] { ( | | |
| ] 0.07591 0.07505] 0.07547| | | |AVRG | [ 0.07708] | 4.84254]
| 11 Acrotein i bt 0.00421| 0.00411] 0.00405} 0.00398| 0.00415] i | ] |
| ] 0.00435. 0.00405] 0.00427| | [ JAVRG | | 0.00414] | 3.00788]
[ 12 Trichlorotrifluiroethaie [ 0.76959  0.75887{  0.71293{  0.72786]  0.73643]  0.73957| | | | | l
| | 0.76597|  0.73146]  0.75768| | | |AVRG | | 0.74460] | 2.62127]
| 13 L1 Dichlorosthans | 0.33191]  0.34084]  0.31363]  0.32090]  0.32449]  0.31844| | | | | |
| | 0.33942]  0.32259{  0.33517] | | JAVRG | | 0.32749] | 2.55473]
| 14 Acetone ] prtie | G564 21917] 23823} 32764 40741 | | ( |
| [ 48500| 64187] 124629) | | [LINR | -0.27751] 0.01485] | 0.99517]
| _— I | ! I | ! | I J | | I
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Report Date : Z22-UJct-2002 11:14 Page &
INITIAL CALIBRATION DATA

karkaradaeate  QieEpoogls 6:§

T a ﬁt o

uent Methoc ] g

arget Version :

ntE ra;og }P TE
Man d file 55 g/chgw ? Aéo 0402 25mléw_ical2.b/25m16w.m
Cal Date ¢ ep eeson
[ [ 05000 | 1 | , [ 3 | 8 10 | | Coefficients I
| Compound | Level I | Llevel 2 | Llevel 3 | Level 4 | Llevel 5 | Level 6 |[Curve| b ml me | or B°2 |
I [-oreees oo EEEEEEEREEE frrrmemeee- R [----mve- | | | |
| 14 ] 20 40 | I ] I | J |
| | Level 7 | Llevel 8 | Llevel 9 | | | | | | |
[ mremmmm e s s s ok ammonn s | =] | ik |== | Mang el b - - === |
| 1% lodomethans [ +eees | 0.48722f  0.52068  0.66488|  0.67114]  0.71473] | [ | [ [
| | 0.70443]  0.70106]  ©0.73275 | ] JAVRG | | o. 64961] | 14 31034|
| .................................... | ............. [ ................................. | ___________ | ................ I .......... | ......... l .......... ' ............ |
| 16 Carbon Disuifida | +++++ | 1.04025]  1.04085]  1.03106|  1.01126]  1.04452] | | i | |
| | 1.08102] 1.06338] 1. um| 1 | [AVRG | | 1.05294] | 2.97886]
[+ cne e [-oeomeee R [ [ [ [ R [ [ [-meenee l
| 17 3 Chloroprepene | 4+ | 0.13576] 0. 13155| 0.14736]  0.13622]  0.13873] | | | | 1
| [ 0.13252]  0.13223]  0.13263] | | |AVRG | | 0.13589] | 3.86439]
' .................................... ! ............. ' ................................. ] ........... l ................ | .......... | .......... | .......... I .......... I
| 18 Acetonitrile | ees++ | 0.00333]  0.00306]  0.00302|  0.00292|  0.00301] | | i | |
| | 0.00313] 0.00293| 0.00317| | | |AVRG | ] 0.00307] | 4.45171
[ e [--eeemeee e e |--eeeeee R b [-eeneee e BRI e REERERERE |
| 19 Methyl acetate | Rasa | 0.04115) 0.04185] 0. 03764l 0.03939) 0.03823] ) ] | | ]
| | 0.03828]  0.03689]  0.03641| [ | |AVRG | | 0.03873] | 5.01965|
| 20 Methylene chioride | 61630 83247| 134095 257213 | 384502 480778 | | | | |
| | 657833 890236]  1804838| | | LINR | -0.07949] 0.22395] | 0.99901]
| 21 Acrylonitr e | +++++ | 0.01252]  0.01237}  0.01190]  0.01165|  0.01193] | | | | |
! | 0.01289| 0.01209) 0.01304] | | JAVRG | | 0.01230] | 4 02194]
| 22 trans-1.2-Dichlarcethase | 0.37667|  0.37477]  0.36652]  0.37254]  0.36192]  0.36342] | ) | | |
| , | 0.28164]  0.36427]  0.38282| | | JAVRG | | 0.37162] [ 213406
[ 23 Methyl-ter- Butyi Ftha- [ 0.19519]  0.19754]  0.18760]  0.19308]  0.17962]  0.18467] 1 , ; [ 1
| | 0.18447)  0.18778/  0.20188| | | [AVRG | [ 0.19020] |3 77049)
| | | ! l
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Report Date : 22-0ct-2002 11:14 Page 4
INITIAL CALIBRATION DATA
'k e H3Eb 2005 961
uan Ao | E
rget Ver<1on 3
nt‘ ra?oy HP
Meg d tile AKaE/ gwégcl? &60 0402 25ml6w ical2.b/25ml6w.m
Cal Date 20-5e eeson
| [ 0.5000 | 1 i 2 | 5 [ 8 {10 i | Coefficients | BRSO |
| Compound | Level 1 | Level 2 | Level 3 | level 4 | Llevel 5 | Level 6 |Curvel b ml m2 | orR2 |
| ERCREEEEEEE R it ERERSESEEEE [---mmmmee e [ERREEEEESES [RREEEETEEED | | |
| | W 7 2 | 40 | | | I [ |
] | level 7 | Level 8 | Level 9 | ] } } ) | ]
[ s e Sl e ; | | | | [=====| s e | = |
[ 24 Hexane | wess+ | 0.47742]  0.45314]  0.44029]  0.49657|  0.47793| [ | [ |
1 | 0.46598]  0.46287|  0.46209| | | JAVRG | | 0.46704| | 365451
l ....................................... l ............ I ___________ I ___________ | ___________________ -| ________________ I __________ l __________ | .......... | ........... |
| 251.1- D1chlmoerhano | 0.63074| 0.65386) 0.64187| 0. 64979] 0.62827| 0.61320] | ] | ] |
| ] 0.65432]| 0.62062] 0.65801} | | |AVRG | | 0.63896] | 2.55271]
om RRGRREEEEEE R R R | == e ERREt] EEREERPEER EESPEREEEE ERREREREEE EEREEREEES |
| 2 lsopropyl ether | wre++ | 0.69384]  0.66336]  0.63824]  0.72288]  0.69174| | | | | |
| | 0.67710f  0.67794]  0.68170] | | [AVRG | | 0.68085] | 3.59695]
e ERRREEREREE [RREEEEEIEE foomeee e [«-eemnmens EEEPERTILES EEREEETITTLI EILES EREECREREE [----mee- ERRREEEREE [---meee |
i 27 Vinyl Acetate [ +++++ | 0.10934]  0.10342]  0.10442)  0.09682]  0.10672] | | | | {
| | 0.11132f  0.11140]  0.11356| i { JAVRG | | 0.10713] | 5 10756]
R TR CEE LR TR IPEEE N EOPEPRPRPRE e T EEL L [ renmmmeee R REEEE [ EERERCETES REREELEET [EEREEREEES EERTRTEEEY |
| 28 2-Chloro-1.5-butadiere | eeeer | 0.49643] 048947  0.47927|  0.54544|  0.52427| I [ | | |
| | 0.52092|  0.51603]  0.51800| | | |AVRG | | 0.51123 | 4.19320]
| 29 ¢is-1.2-Dichloroethere | 0.33006f  0.21885]  0.31590]  0.32003]  0.31505  0.30871) | | | | |
| | 0.32918| 0.31067] 0.32844]| | | |AVRG | | 0.31966] | 2 50455]
| 30 2.2-Dichlerapropane [ 0.55090]  0.55456]  0.53095]  0.54062  0.52930  0.51855] | | i [ [
| |  0.54667{  0.51410]  0.53199| [ | |AVRG | | 0.53529] | 2 61558]
| 31 2-Butanone I wasss | 0.02741]  0.02302]  0.02200f  0.02132|  0.02174} | | | | |
| | 0.02167|  0.02058]  0.02114] | | IAVRG | | 0.02238] |9 65688]
| 32 Ethyl Acetate | 0.05503]  0.05755]  0.05475{  0.05905]  0.05625  0.05647) | ) | i
| | 005804  0.05488]  0.04197| | | [AVRG | | 0.05600] | 10.83497
| | t | n

l
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Report Date . 22-0ct-2002 11:14 Page £
INITIAL CALIBRATION DATA
it N0 IS

nd %ag éﬁi : é_ﬁ - 3 :

uant D g

arget Version X

nt@ ra;og UP TE ,
Me%h ’66 r/ch 86gc1?.&60 0402 25miéw_ical2.b/25ml6w.m
Cal Date P oep Z : eeson
| | 0.5000 | 1 | 2 | 5 ] 8 | 10 | | Coefficients | ¥RSD |
| Compound | Level 1 | Level 2 | Leve} 3 | Level 4 | Level 5 | tevel 6 |[Curve] b ml me2 | or k2 |
I [EEETTREETE EEEEPEPREE Jommemeees REEEEEETREE [REEEEEEEEES [EEEEEEETRE | | | |
| f 14 |20 [ 40 | | | | I | |
| | tevel 7 | Level 8 | Level 9 | | | | | | J
| 33 Propionitrile | e | 0.00332]  0.00329]  0.00327|  0.00329)  0.00338] | | | | |
| | 000356 0. 00336| 0.00349] | | |AVRG | | 6.00337| | 3.08896{
L RIE EEREEREEELEE TR [EEEECEEREE fommrmees [EEEPEEREPEE [-mmme e e e s fooeeeees [EEEEETEER [-onennns o EEREP TR |
| 34 Metha<ry]nu|tr1lo [ eeeer |0 o3o4s| 0.02925]  0.03130{  0.02931]  0.03026) | | | | |
| | 0.02805)  0.02835]  0.02859] | | |AVRG | | 0.02945] | 3.87174]
[ R |- R o |- RSt RS |- |- |- |- !
| 35 Bromochloraimzthan | 0.14712]  0.14945)  0.14583]  0.15098|  0.14811) 14596 | | | | | |
] [ 0.15315]  0.14711]  0.15547| | | JAVRG | | 0.14924| | 2.24709]
o [ e [-emmeeee R [ [ e st R [--emeeee |- EEEEEREEE [ |
| 36 Tetrahydrofuran | 0.01458]  0.01290]  0.01215]  0.01143]  0.01127]  0.01125| | [ | |
| i 0.01128)  0.01133]  0.01236] ! [ JAVRG | | 0.01206] | 9 24601
| 57 Chlarofors | 0.59355|  0.59702{  0.60304]  0.61248|  0.60630]  0.58623| | | | | |
| | 0.62611]  0.58572]  0.51988] | | JAVRG | | 0.60337 | 2 35083
| 40 1.1.1-Trichioroethane | 0.63602°  0.63397}  0.61618]  0.62727{  0.61453}  0.60379) [ | | ! |
| [ 0.63444 0.61039]  0.63361| I { [AVRG | | 0.62336] I 1.96215]
| 41 Cyclohexane | eres 0.61584]  0.56015]  0.55126)  0.63389]  0.60884| | | | g |
| | 0.58981 0.57444| 0.57430) | | |AVRG | | 0.58856] i 4.89600f
[ 42 [.2-Dichloreathens (1o:al) | 0.35336! 0.34681| 0.34121] 0.34629] 0.33849} 0.33607| ] | | i |
[ | 0.35541;  0.33747]  0.35563] | | JAVRG | | 0.34564] | 2.25460)
| 43 1.1-Dichioropropens [ 0.589981  §.56290(  0.54002]  0.55507}  0.53943]  0.54123| | | | | |
| | 056771 0.53644]  0.56076) [ | JAVRG | | 0.55484] [ 3.17416]
! — | | ! [ J J | | ! | l
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Report Date : 22-Cct-2002 11:14 Page 6

INITIAL CALIBRATION DATA

Lol bste : [-SERANE 063
Fnd Ca e » 03:3EP- :
uant Method : g'

arget Version

nt ra;o{_ .

Method Tile 6ag/ch 6%c1?.36080402 25mibw_ical2.b/25mlbw.m
La ate ; eeson

| | 0.5000 | 1 ] 2 | 5 ] 8 | 10 | | Coefficients | %RSD |
| Compound | level'l | lLevel 2 | Level 3 | level 4 | Level 5 | Level 6 |[Curve] b ml m2 | or Rz |
a [-omne oo |-ooeseeeeee |- oo [--eeneene- |--mmeeeee [--emeeeeee | | !
I P14 |20 | 40 | ! I I | I |
| | Llevel 7 | Llevel 8 | Llevel 9 | | | ] ] } }
| ----------- =======ﬂvrr-wn="====nw:_m-u==|==== ======= | | ™ RI l | I e Im-n-u-:m::'
| 44 Carbon tetrachloride ] 0. 49844] 0.51861) 0.52698] 0.53588] 0.54359] 0.54050| | | | | |
| | 0.56030/ 0.54585| 0.55748) ] | JAVRG | | 0.53540] | | 3.62204]
[ RSP [=memmmnee [-mmeennmen [ ELERETTEee [ Joeommeee |-memeene- [ [ |
| 45 [sobutancl | +ortt | 51678| 86762| 159054 246620 268225) | | | | |
| } 395231 552369 855921 ] | JLINR | -4.33380] 0.00138) | 0.99450}
e e T — P [N [ EER TSy PR (- [ [ Joeme e Joreeemans |
| 47 Benzene | 0.70232 0.68295]| 0.68810} 0.67813) 0.68193} 0.68489| ] | i |
} | 0.70B78 0.67154) 0.69919) | | |AVRG | ] 0.68865] | 1. 7/’58]
T J ot s LR ETET TP PERRRRR SRR CT TSNP [P P fomomeeaee- | Jomm e fomeeinnne |
| 48 1.2- DlCh]OIOGthan ] 0.15378 0.15130| 0.15211} 0.15301} 0.15256} 0.14861 | | | | | |
] | 0.15326. 0.14900] 0.15233} ] | JAVRG | | 0.15177] ] L. z0527]
[ [-omoeeee e [-ooeeeee [-reeeoee [ [rooernoe e [-oeoeeee [-ommeeee [ [RREEREE |
| 49 Heptane ] s 0.45805] 0.45648| 0.42780) 0.51395} 0.49157| | | | | |
] ) 0.47962} D.47516) 0.46437 J ) JAVRG | | 0.47087] | 5.47216)
| &1 Crotononit-ile | Frebt | bt | et | e | Hbee | +rier | | | ] |

| | et | et R a s | ] | JAVRG | | 0.000e+00| | 0.000e+00]<-
| 52 n-Butano) J Hhbas | 0.00084} 0.00096] 0.00089} 0.00091} 0.00088 ! | ] } )
| | 0.00082]| 0.00088| 0.00091] | | AVRG | | 0.00088] | 3.61232)<-
| &3 Trichlarovtqene j 0.43224} 0.41530) 0.41755) 0.42077) 0.43010) 0.42709| ] | ] |

| | 0.44027) 0.42384} 0.43293) | | JAVRG | |  0.42668) | 1.89372)
| 54 Methyi cyclinexane i +ribs | 0.43094] 00.42949| 0.42248] 0.48429] 0.47589| | | ] | }
| i 0.45846] 0.45464] 0.44922| | | JAVRG | I 0.45067) | 4.94594)
l - l l ! ! l l l I ! ! . !
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INITIAL CALIBRATION DATA

D B
£ : gg

_a{de erson I:

ra;oq :
Megﬁé e L E/chgwégc ? A6080402 2bmlew_ical2.b/25mlébw.m
Cal Date : 20-2 eeson
1 [ 05060 | 1 [ 2 [ 5 [ 8 | 1w | | Coefficients [ 33D |
| Compound | Level 1 | Level 2 | Level 3 | Level 4 | Level 5 | Level 6 |Curve] b ml m2 | or B*2 |
1 f--reeee [----mmmmees [--=ommmmmes J-emmmmem- R - | | | |
l [ ) |40 | | | ! l | |
| | Level 7 | Level B | Level § | j | | | | |
[=z==:====:.==—‘.-:1-..~.3 :zreummsEs- =r======|=-m.=‘ = ' ' I I l l I an---n-l---===== m-nl
| 55 1.2-Dichleroprodane | o 26763]  0.25355|  0.24897]  0.25365|  0.26017]  0.25850] | | | ! |
| | 27352[ 0.25064|  0.26446] | | |AVRG | | 0.25946] | 3.02395)
[rome e e R e [==remmmees fomrmemeee formmereeee- oo J---- R fromeeiees Jomeeeeees [-mees |
| 56 Mathylmetfscrylate | ++e++ | 0.04897]  0.05007]  0.05367|  0.05107]  0.05352] | | |
| | 0.05]23]  0.05219]  0.05260] i | |AVRG | | 0.05166] | 3.18548]
I ...................................... I ................................................ I ........... I ................ l .......... ' .......... | .......... [ ........... I
| &7 Dibromomettane | 0.13296]  0.13502]  0.13056]  0.13674]  0.14013]  0.13845] | | |
1 [ 0.14386]  0.13463  0.14008] i | [AVRG | [ 0.13689] [ 2.94950{
T e [<ommmm e [ PO [ [ T TT— [P |
| 58 Bromodichlnromeshane | 0.35060]  0.35932]  0.35813]  0.38080|  0.40075]  0.39491| | | | |
| | 01350 0.38745]  0.40545| | f |AVRG | | 0.38343] | 5.93503
o s R IRLITE [ eeeeae |-eneeeeae [eemeeans |-oeeeee s R e R [ |- RSEERE |- !
| 89 2-Nitroprcpane [ ++es+ | 0.00745] 0. 00808| 0.01015]  0.01038]  0.01113] | | | | I
| | 0.01076]  0.01107}  0.01118 | | JAVRG | | 0.01002) | 14.43459)<
| 80 2-Chloroethylvinylethe - | +++++ | 0.05348)  0.05546]  0.05265]  0.05730}  0.05820] | I ! | {
| | 0.05841]  0.05675]  0.05895] 1 | [AVRG | | 0.05640] |4 14094
| 6L cis-1.3-Dichloropropen: | 0.27279'  0.26454]  0.27235]  0.27242]  0.29143]  0.28507 | I | | |
| | 0.29986 0.27833} 0.29180} | | JAVRG | | 0.28095| | 4 15805|
| 62 4 Methyl -2 -pentancie | o+t 0.04393]  0.04801  0.04592]  C.04716]  0.05058] | | | |
| | 0.05127  0.04803]  (.04879] | | |AVRG | | 0.04796| | 4.95596]
| £4 Toluene | 0.51253,  (.48385]  0.47090{  0.48241)  0.49247|  0.48724| ] ] | ] |
| | 0.51041]  0.47512)  0.49422] | | |AVRG | | 0.48991] | 2 91580}
| _ I | ! | | | | l l | I I
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INITIAL CALIBRATION DATA

ol S 4
il a ﬁ'lc' ; - - :
Quant Method : g
aEget version
n ra%oT ;
Me%h dfile ; Lgag/ 5@6% 1? 360 0402 25ml6w_ical2.b/25mléw.m
La ate . e eeson
- | 0.5000 | 1 I 2 I 5 | 8 |10 | | Coefficients [ %RSD

Compourd | Level 1 | Level 2 | Level 3 | Level 4 | Level 5 | Level 6 |Curve] b ml m?2 | orR2 |

[ [EREEEEEEEEE fremmmeee- [--mmeees frmmmime- frommneee Jommme e | | | |
| 14 | 20 | 40 | | ! | | | ]

! ] tevel 7 | Level 8 | tLevel 9 | ] | | ] ] |
s a Lt | | ] [ ====x| } |m===== f== aid|
| B3 trans-1.3-0c¢aloropropene i 0.16082] 0.16338} 0.16087] 0.16413} 0.17941] 0.17579 | | | ] |
] | 0.18413]  0.17201]  0.18008 | | |AVRG | | 0.17118) |5 30878)
- . o [P [N [T [cemenmnnns [ [T [emmmeee [-eromenee fomrmen [P ]
| 66 Bis(chloromethy )erher | e | e+t | e | it hbbs | et | ] i | { [
| | weer | ke | ke | | | |AVRG | | 0.000e+00] | 0.000e+00]<-
[ e - [---emee- R formmes [ = formmemme e EEEEEEEREE [--mmmeeee | RRREEEREE formmens |
| 67 Ethylmethacrylate [ ++eee | 0.13810]  0.13752]  0.15459  0.14804|  0.14974| | | | | |
| | 0.14641]  0.14517]  0.14867| ] | JAVRG | | 0.14603] | 396212)
[+ o e [ [ [ommramenns [ [eeememmnne [P [~n-- R [ [=eeemnee [« oe eones |
| 68 1.1.2-Trich” oroethane [ 0.13251]  0.13561]  0.13344]  0.13623]  0.14149]  0.13817] | | | N
| | 0.14394]  0.13181]  0.13924] | | |AVRG | | 0.13694] | 3 07214;
o et S L [-osenss R (e [--eeeeee - frrmneees [ l
|69 Tetrachloroethens | 0.64754]  0.61450|  0.61012|  0.60808]  0.63078|  0.64273] | | | |
| | 0.65249]  0.61841}  0.62254| |- | |AVRG | | 0.62747] | 2 65728)
| 70 1.3-Dichicropropans | 0.27671]  0.26638]  ©.26184]  0.26338]  0.27963|  0.27891] | | | |
| | 0.28457|  0.26755]  0.27006] | | |AVRG | | 0.27212] | 2 95658
| 71 2-Hexanone | +eess | 0.03946)  0.03984]  0.04163]  0.04336]  0.04725) | | | |
; | 0.08388]  0.04405|  0.04406] 1 | |AVRG | [ 0.04295) | 5 92456]
| 72 Dibromochlcromethane | 0.32972]  0.33044]  0.33807|  0.36214|  0.39859|  0.39047| | | |
| | 0.40848]  0.39372  0.39643] | i JAVRG | | 0.37201) | 861171}
| 73 1.2-Dibroroethane | 0.17099] 0.16916| 0.16973| 0.17168| 0.18323] 0.18300] | | | | J
| | 6.18819  0.17580|  0.18172] | | |AVRG | | 0.17706] | 400533
f _ | J | J ! J I J J ). |
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!
!
|
|
|
|
I
I

nte ra%og F
Me%ﬁ @ 4 /chg@égc{? 36080402 25mléw _ical2.b/25miéw.m
Ca ‘ eeson
| 05000 | 1 ] 2 } 5 ] 8 ] 10 ] | Coefficients ] %RSD
Compound | tevel 1 | Level 2 | tevel 3 | Level 4 | Llevel 5 | Level 6 |Curve} b mt me | or R*2
[-=ormmmnes freemmeeees | REEEEERREES fommeeeee- R oo | | J
|14 | 20 [ 40 | | | | | |
| level 7 | Level 8 | Level 9 | | ] ] | |
B R | ! | | [~====]- [romemeens
74 1-Chlorohexins l 0.54281| 0.50632] 0.48831) 0.48792| 0.46229| 0.47937| | | |
| 0.47406]  0.49425|  0.53410] | | |AVRG | | 0.49660) | 5.40703
[t et [-oe e [ [ommmmnenne [ R [<omeemnnen |--n- [P [ fomeeeenee [«emnmmnne |
| 76 Chlorobenzens ] 0.91801] 0.84232| 0.83922} 0.85452| 0. 90675[ 0.89054 | | | | | |
] 0.92204| 0.86387| {1.87376| | | JAVRG | | 0.87900| | 3.61105]
o S - [T P [<omcaannne . [ommmmenes [T |
| 77 1.1.8.2-Tet~achlorocthane } 0.38735| 0.38448] 0.38813] 0.40500] 0.43920| 0.42882| | ] | | |
| 0.44083]  0.41949]  0.42308] | I JAVRG | | 0.41293) | 5.42031
[t e e I [ T [----- [T [oeenmmens [mmmeene- [P |
| 78 Ethylbenze~a | 0.46863]  0.44438]  0.43900]  0.44868|  0.46893|  0.46974| | | | | 1
| 0.48635]  0.45370]  0.46020] | | JAVRG | | 0.45996 | 3.25757
[ el O R B | oo [-eemeereee oo [-eeeeeee- oo [--eeeeees Jouenmeee e !
79 p.m-Xyiene ! 1.08360] 1.02516] 1.03021] 1.02647 1.09248j 1.10006] ] f | | |
| 1.14091]  1.05148]  1.08004] | | [AVRG | | 1.07005] | 3.70207]
B0 o-Xylene | 1.03543] 0.94634| 0.93975} 0.96149] 1.02903} 1.02348] | | | | |
| 1.06366]  0.98746]  0.99964] | | |AVRG | | 0.99848] | 4 31239
81 Styrene | 0.72784)  0.69309]  0.67601]  0.70486]  0.77158]  0.76385] | | I | |
| 0.749388| 0.73651| 0.75509| | | |AVRG | | 0.73586] | 5.31379]
82 Bromotorm | 0.13141]  0.13387|  0.14083]  0.15492]  0.17588  0.17323| [ | | | |
| 0.17993]  0.17198]  0.17501] | | [AVRG | | 0.15967] | 12.29971)
83 Tsopropylbonzena ] 3.85331] 3.74328| 3.61636| 3.65693| 3.84165] 3.82441] [ ] ] } |
|  3.94888]  3.82941|  3.79850| | | [AVRG | | 3.79030] | 2 71579
| | | !
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INITIAL CALIBRATION DATA

Tkt (SRS 16

nd Ca ﬁﬁ! -SEP- ;

uant Method : g

aqut Version : 3

nte ra¥oq : HPTRTE ,
Me?h d file : 56a§/Ch§@6§C19'560 0402 25m16w_ical2.b/25ml6w.m
Cal Date ¢ : eeson
| | 0.5000 | 1 | 2 | 5 | 8 ] 10 | | Coefficients | WD |
| Compound | Level 1 | Level 2 | Level 3 | Level 4 | Level 5 | Level 6 |Curve| b ml m2 | or R*2 |
| [EEEETRERTES [-mmmmees [RREREECEEEE [EEREEEEREES [-rmmnee e [ERETTEETLES | | | |
| | 14 | 20 | 4 | | | | | | |
| | Level 7 | Level 8 | Llevel 9 | | i i f I |
R At B | == | | l f=mmme] === e | |
| & Cyclohexanoiz | +e+++ | 0.01439]  0.01223]  0.01183]  0.01423]  0.00835] | | | | f
| | 0.00906]  0.01131}  0.01240] | | [AVRG | | 0.01172 | 18.25670]«-
J o s froeianeeen e froeemmnees [ommmeneees [-mreemans TN RERT foemmeeeens J-oeeeenes [=ommmes e |
| € 1.1.2.2-Tet-achloroethane |  0.43627]  0.43994]  0.41435]  0.41608|  0.44764)  0.45138] | | | | |
| | 0.46530]  0.44661]  0.44170] | | JAVRG | | 0.43992 | 3.69894]
T AEEEEEEEEERTREPTEP R, EECRPEETLES O] EELELRRECrE EEPEPERERE [EEEEPEEERS [EEREE TP PR [EERETEETES [-omeeees R [EEEEEPRRE |
| €7 Bromobenzenn | 0.83789]  0.80309]  0.78335]  0.79138|  0.85110]  0.83909| [ [ { { |
| [ 0.85552|  0.83495]  0.81701} | | |AVRG | | 0.82371) | 3.17448)
| ..................................... | ........... I ........... ] ........................ | ........... | ................ | .......... | .......... | ........... | ........... '
| &8 trans-1.4-Dichlorc-2-batene | +++++ | 0.04006]  0.03397{  0.04035]  0.03915]  0.03997] | | | | [
| | 0.0404D]  0.04158}  0.04223| [ | |AVRG | | ©0.03971] | 6.92488|
[ e e R [-ememnnee il EECRERE T R R N R aiEE [eneeneee fomemmmeen [-ommmnne r
| 891.2.3 Tr1(h1oroprcpd1e [ 0.11264|  0.10836]  0.09%02]  0.10156} 0. 11283[ 0.10773] | [ f | i
| 1 0.11045]  0.10908]  0.10663} | ! [AVRG | | 0.10759] | 4.34425]
| 90 n-Propylbenzene | 4.71647|  4.43560|  4.27986|  4.32397|  4.62684]  4.61627| | | | |
J | 4.75229]  4.49861f 4 55052) | i [AVRG | | 4.53294] | 3.62943
| 91 2-Chlorctol sene | 2.79144]  2.67380]  2.59295]  2.60773|  2.75970]  2.75567] | | i i
| ] 2.82818| 2.67041] 2.70430} | | JAVRG | | 2.70935| ] 2.98199]
| 92 1.3.5-Trimethylberzene | 2.74484|  2.60556]  2.54395]  2.62663]  2.79334|  2.76719] { i I | |
| | 2.86563]  2.70901|  2.73931} | | |AVRG | | 2.71061} | 3.73369]
[ 93 4-Chloroto'uene | 2.99357{  2.74676|  2.74577{  2.71983|  2.85795[  2.88932| | { { | |
| | 2.97619]  2.78664|  2.79864] | | [AVRG | | 2.83496 | 3.55440]
1 | | |
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INITIAL CALIBRATION DATA

F5-5005 d6:1

Ehgwégc]? 360 0402 25ml6w_ical2.b/25ml6w.m

uant tﬁn(
arqe ersion

rerfgarife

'tar a? Pate E
A

: eeson

| | 0.5000 | 1 | 2 | 5 | 8 | 10 | | Coefficients | %80 |
|  Compound | Level 1 | Level 2 | Level 3 | level 4 | Level 5 | Level 6 |[Curve| b mi m2 | orR*2 |
| [-oneeeeeees Rt [-eeee e e [-meeeee [-eeoeeees P | !
| R 2 T N B | | Lo | {
| | Level 7 ' Level 8 | Level 9 | ] i | | | |
fremeoenn R R ! |- | | - e
| 94 tert-Buty ibenzene | 3.35689 3.24019] 3.08606| 3.15558| 3.32478) 3.30799 | | | | |
} } 3.41903 3.27619] 3.28595] | | JAVRG | | 3.27252| | 3.09850]
T PR [wmmmmmecnne /S T . I . [<cemmnnne formemmenee [ [<ormee |
I QH Pentachloroethane | et | 0.17963| 0.19286| 0.21705} 0.21213] 0.23532| | | | | |
] | 0.22747| 0. 22370] 0.22641} | J |AVRG | | 0. 21432| | 8.86035)
[omrmen o e e e s [ < memenee T EEEEETTLTTT /T [ EPTTPP P f----- [ . [ [-mmmene |
|95 1.2.4-Trimethylbenzene | 2.54668| 2. 39968[ 2.364681  2.40152) 2.54693] 2.55818) | | | |

| | 2.63501] 2.43782| 2.45373) | | AVRG | | 2.48269] | 3.69682|
| e e e o [ G [ [ [<rememnne [oomemmen |
| 97 sec-Butylbenzene [ 4.91570| 4. 59409| 4.42433| 4.53056]| 4.75875| 4.77394] | | { | ]
| | 4.94513| 4.69174} 4.74716| | ] JAVRG | | 4.70905| | 3.62438]
| |--eee e [--ezeeee |--enene-e [-oeeeee-e R R R P [--eeeeee |- [-eeee !
| 93 1.3-Bichlorobenzen: | 1.57285] 1.51503] 1.47793] 1.48569] 1. 58959| 1.58054] | | | |

| | 1.63299| 1.56874{ 1.55730] | ] JAVRG | | 1.55341} | 327954
| 99 p-Isopropyltoluene [ 3.52675| 3.30374| 3.29214| 3.33214] 3.50085) 3.54397] | | | i ]
| | 3.67306} 3.48773| 3.50119] ] | JAVRG | | 3.46240| | 3 63067]
| 10%i 1.4-Dichlorcbenzene | 1.65683} 1.546184 1.44381} 1.43190] 1.53119] 1.52426| J | } | j
| | 1.57175] 1.48176] 1.50972| | | |AVRG | | 1.52193| | 4 43828|
| 102 n-Butylbenzene | 3.61517] 2.95755| 3.00693| 3.03937] 3.30688) 3.36131] | J f | ]
[ | 346513 3.19926| 3.23011 i ] |AVRG | | 3.24241] | 6 73055}
| 103 1.2-Bichlorobenzens f 1.19871] 1.10039{ 1.05455( 1.08652| 1.17411§ 1.16897| ] | | |

| | 1.19659] 1.13386] 1.12951] | | JAVRG { | 1.13814] | 4 44649|
l | I ! | I
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INITIAL CALIBRATION DATA

T pard e g Eb-5005 06:7%
( d e - :
Juant Method
ﬁrget Version ﬂ

ra}og ;
et §d e z,gaé/ch%ég 16. (000402 25m16w_ica12.b/25m16w.m
Cal Date - Z0-5ep eesorn
| { 0.5000 ! | 2 | 5 | 8 | 10 | | Coefficients | 2RSD |
|  Compound | Level l Level 2 | Llevel 3 | Level 4 | Llevel 5 | Level 6 |Curve| b ml m? | orR%Z |
« oo e [roeeenens [-omeeeeees REEERES | ceeeeeees [ a !
l | 14 20 | 40 | | | | | | J
] { Level 7 Level 8 | tlevel 8 | | | | } ] ]
[ e s s e m | ! |== === | = ! | rmmn Smmsmmassmm | v e s |
| 104172 D\hromo 3-Chiaropropane | 32651 5189 8960) 19793| 37720) 47332| } | | |
| | 63888 88583) 173297 | | [LINR | -0.03792] 0.06187] j o 998@71
| - T R R R R R R Rl R R R R EEEEY EECEEETREES EEREEET S
M 105 Xylene (tczal) | 1.03543]  0.94634|  0.93975]  0.96149]  1.02903]  1.02348| | | | | |
| | 1.06366]  0.98746]  0.99964| | I [AVRG | | 0.99848) | 4.31239
' ..................................... ‘ ............ , ..................................... l.‘. ......... i .......... '.....' .......... I .......... l ........... , ............ f
[ 106 1.3.5-Trichlorobenzene ! wter | 1.04319) 1.08304| 1.05171] 1.22476] 1. 21747, ] | ] ] ]
| | 1.21573{  1.18781]  1.19108] | | |AVRG [ [ 1.15185] | 6.61249|
[ o T [ e T
(107 1.7.4-Trich lcrobenzene [ 0.73967|  0.66124]  0.66396]  0.68413|  0.72302f 0. 74928[ [ i | | |
| | 0.74564]  0.71705  0.71889) | | [AVRG | | 0.71143] | 47500]
I foommmeenes P [oeemennen TR P [P [ [P . |
| 108 Hexachlorao.tadiene | 1.04898}  0.87456]  0.90546]  0.91523}  0.96182f  0.98593) | | | J J
| | 1.00436f  0.95111]  0.94848] | | [AVRG | | 0.95511] | 5.59204]
[ 109 Naphthalene [ 0.61701]  0.42357]  0.43206]  0.44234]  0.50338|  0.52861} I | | | ]
| | 0.55214]  0.48929|  0.51793| | | |AVRG | | 0.50070] | 12.62319]
[ 1.0 £.2.3-Trichloroberzene | 0.54795} 0.48344| 0.47340) 0.48008) 0.53329| 0.53322} ! H ] ] {
| | 0.54786]  0.51428]  0.51555] | | [AVRG | | 0.51434] | 6.65770)
[ 111 2-MethyTnapnthalere | et ] 8562| 12605| 49429 113968 154109| I | | | |
| | 215823} 314686} 584747} | | JLINR | 0.06389) 0.22119] | 0.99671
I,.._—_-_ ot m T LI m S S =M AT ¥ Sim b MET B LT L L e L e ) ==::=:lnlu’
| | | l | | | J | | l . I
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INITIAL CALIBRATION DATA

L R

Iud D
_arqet Ver,Ion ; 5

Meﬁ h%EaIOIo ;gg@ggéfls%g!CI?;Iéo 0402 25m16w_ical2.b/25ml6w.m

.al Date eeson
| | 0.50600 | 1 | 2 ] 5 | 8 | 10 | i Coefficients | 2RSD |
| Compound | Level 1 | Level 2 | Level 3 | Level 4 | Level 5 | Level 6 |Curve| b ml me | or R*2
R |- [-oeoeeees |-oeneeees [-ooneeeee | -ommeeees | | |
| RS B I I . ! I
| | Level 7 | Level 8 | Level 9 | ] ] ] J ] |
A ] | emmmemimanni = | |- |--==| - [
|$ 38 DIbrOHOfIUOromﬁ*hﬂn“ | 0. 62426| 0.62689| 0.59883] 0.58905) 0.57449| 0.58121}§ | | | | !
] [ 0.60429| 0.59655( 0.63566] f { |AVRG | [ 0.60347( | 52983
| R S R R |- |- R EEEEE e [ | o]
{$ 46 1.2-Dichtoroetnane-d4 ] 0.13821| 0.14374] 0.13568] 0.12921] 0.13110} 0.13482| | | | | }
| ] 0.13518] 0.13361] 0.13877] | | |AVRG | | 0.13559] | 2.18285}
J oo e [ [ [ [ [ [ (R [ o [<emmmmee- [ |
I$ 63 o‘uene ds | 0.79815] 0.80377] 0.79859] 0.77898] 0.78005| 0.80514| | | | ]
| } 0.82448} 0.81143} 0.85300] | | JAVRG | | 0.80595] | 2.81106}
----------------- et R Bt et et et e e L e R
I$ Bb p- BPOmOTIuOPOb“ﬂZ(nO | 0.66688] 0.60303] 0.58396| 0.59553| 0.58209] 0.59800| ] | ] ] ]
| f 0.60057 | 0.59267| 0.61080] | ] JAVRG | | 0.60373) | 4.19427|
|- O IR |- |- |- |-oemeeee oo R AR |- |- [ |
I I ! | I I | | ! I I I I
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INITIAL CALIBRATION DATA

éEBE 0 06:13
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tar [)dtP

u?ré C( éR )d ;
AL
@e%hgate ¢ é f

P )

A

é:
pE
428

'~

|Av@rdqe XRSD Results - |

{Catculated Averlq ZR:D = 4 ’9871043

I
[Max mun Average %380 = 15 |
|* Passed Average ¥RSD Test. |
{ !
} Curve | Formula | Units
=== cmmmn | wrom s ne s s s T s s on e | wmme A s
| Averaged j Amt = Rsp/m] | Response |
| Lingar | Amt = b + Rsp/ml | Response |
| f

l [




Data tile: v?r/Bhem/86}3 5/&91802 b/3c1017.d Page 1
keport. Date: 18 20021
CONTINUING CALIBRATION COMPOUNDS
I stluqe ? ] njection D 92 88 19
e 3c .d n%t. a?. &a e(s 2 8)% %T 2002
w z‘ws] y?B % mt).C AL ;
mpie . n €
H3tha" /var/chem/gc} /1018935 /ryRRdw
i I | | CCAL | MIN | MAX
i COMROUND |RRF / AMOUNT}| RF10 | RRF10 | RRF |%D / XDRIFT[%D / %DRIFT]CURVE TYPE}
|esnres ! ! e -|
| 1 Dichorodiflucrometnane | 0.56178| 0.54856) 0.54856]0.010{  2.3537%| 25.00000] Averaged|
i ¢ {nlercmethans ] 0.25846} 0.24058| 0.24058{0.100} £.91980]  25.000G0| Averaged|
i 3viny) zhioride | 0.30306 0.29342) 0.2934210.010}  3.17939] 20.00000| Averaged|
| 4§ Eromomethane | 10.40777} 10.00000] 0.25389/0.010] -4.07775}  25.00000] Linear|
| 5 {nlcrcethans | 0.19849 0.19521} 0.195210.010]  1.65178]  25.00000| Averaged]
! 5 Trichicrofluoromethane | 0.70821} 0.65375] 0.65375]0.010] 7.690611  25.00000| Averaged|
| 7 Acrolein | 0.00277} 0.00267| 0.00267]0.001]  3.49417| 50.00000| Averaged|
{ g 1.1-Dichioroethene [ 0.34860] 0.33105] °~ 0.33105]0.010f  5.03428{ 2C.00000| Averaged|
| 37 1ch|orotr1f uoroethane ] 0.62178| 0.51637| 0.6163710.010} 0.86890| 25.00000] Averaged|
[ Atetone | 0.01768] 0.01751) 0.01751{0.010]  0.97800| 50.00000| Averaged|
| i Zarbon Disulfide | 1.08796| 0.97272} 0.97272]0.010] 10.59231} 50.00000} Averaged|
L33 hoetonitrile | 0.00403| 0.00348] 0.00348(0.010]  13.64136] 50.00000| Averaged}<-
| 14 Methylene chiorin | 0.26819] 0.25115] 0.25115{0.010| 6.35439]  25.0000C] Averaged)
| i £cry‘fn1 rile | G.01247} 0.01217) 0.01217)0.010) 2.38988)  50.00G00) Averaged)
{17 trans-1.2-Dicnioroethene | 0.38662] 0.38320] 0.38320]0.010j 0.88388| 25.00000{ Averaged|
i 18 Methyl- tert- Buty! Ether ! 0.23934] 0.22761] 0.2276116.016]  4.90007] 25.00000] Averaged]
WF o] F L LD <r1e cethene | 0.63032] 0.60953} 0.6096310.100] 3.28208] 25.C0000| Averaged|
I 22 ¥iny? Acetate | 0.09111] 0.07664] 0.07664)0.010f 15.87595]  5G.00000| Averaged|
i 27 & Z-Dichloropropane | 0.55107| 0.55119] 0.5511910.010§ 1.76090{  25.00000] Averaged|
| 26 cis-1.2-Dichleroettene 1 0.32530] 0.33070] 0.33070{0.010f  -1.66138]  25.00000| Averagec]
| 8 2- Butﬁﬂ0n° | 0.02133} 0.01666} 0.01666]0.010{ 21.89598] 50.00000] Averaged|
| &% Propienitrile i 0.00353| {.00349] 0.0034910.010| 1.34156]  50.00000| Averagedj<-
! 0 Bromochigromethane | 0.13282| 0.13717| 0.13717{0.010] -3.27280] 25.00000} Averagad|
I 1 Tetrahvdrofuran | 0.01284| 0.01229| 0.01229{0.010} 4.283711 25.00000| Averagec|
| 22 Chicroform | 0.677394 0.6766%| 0.6766910.010] 0.10367] 20.00000] Averaged|
AKX unrorof uoromethane ] 0.50513] 0.50328] 0.50328|0.010f  0.36720} 25.00000| Averaged]
1 1i.1-Trichioroethane | 0.67809} 0.65160} 0.65160{0.010|  3.89408f  25.00000| Averaged|
(- E.l-chn1oropropen9 i 0.61267§ 0.57582| 0.5758210.010| 6.01531| 25.00000| Averagec|
| 33 Cardon tetrachioride | 0.60852| 0.56106| 0.56106]0.010f  7.79913|  25.00000| Averaged|
i 12 1. 2-2izhloroethane- ¢4 | 0.16231] 0.15520] 0.1552010.010f  4.38300f 25.00000f Averaged)
4 Banzens | 0.92161] 0.88617| $.8861710.010f  3.84500| 25.00000f Averaged|
| 41 i.Z-Dichlorcethane ] 0.17841} 0.17635} 0.17635{0.01C] 1.15337}  25.00000] Averaged
I A Iricrioroethene | 0.46811} 0.45876| 0.45876]0.010| 1.99793]  25.000600| Averaged|
i 43 ].2-D'chioropropane | 0.26329] 0.26861} 0.26861]0.010] -2.02630] 20.00000} Averaged]
: caomethane | 0.15087| 0.15544} $.1554410.016]  -3.03131} 25.00000) Averaged|
32 3rgrodichioromethane | 0.480621 0.49505| 0.49505]0.010]  -3.0011C] 25.00000| Averagecd]
|

I
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CONTINUING CALIBRATION COMPOUNDS

InqtrJren ID i njectio 1 -2002 0&8-19
DT bt IR R A g e
gfho P /var/chem/gc}g.i/lol H%Tb/hydrSW m

\

__ | | CCAL | MIN | | MAX

[RRF / AMOUNT|  RF10 | RRFID | RRF |%D / XDRIFT|%D / ¥ORIFT{CURVE TYPE|

| | | J | [

| 0.04719]  0.04545]  0.04546|0.010]  3.66493] 25.00000| Averaged|

| 0.35118]  0.36223]  0.36223{0.010) -3.14488] 25.00000{ Averaged|

| 0.05638]  0.04753]  0.04753{0.010| 15.68973] 50.00000| Averaged|

| 0.88400]  0.89680]  ©0.89680|0.010] -1.44730] 25.00000] Averaged|

| 9.88100]  10.00000|  ©.60931]0.010f  1.18997] 20.00060]  Linear|

| 0.22272]  0.23250]  0.23250/0.010] -4.39171]  25.00000| Averaged|

| 0.12911]  0.13763]  0.13763{0.010] -6.60241] 25.00000] Averaged|

| 0.32475]  0.34115]  0.34115/0.010f -5.05224] 25.00000] Averaged|

| 0.79002{  0.78952]  0.78952{0.010f  0.06293] 25.00000} Averaged|

| 0.04918]  0.03736]  0.03736/0.010[ 24.02263] 50.00000{ Averaged|

| 0.41518]  0.44149]  0.441490.010| -6.33647| 25.00000{ Averaged|

| 0.17613]  0.18706]  0.18706[0.010| -6.20662] 25.00000] Averaged|

| 0.52830]  0.52226]  0.52226|0.010]  1.14384] 25.00000| Averaged|

| 0.98323]  1.01837)  1.01837|0.300] -3.57418] 25.00000] Averaged|

1 1.1.1.2-Tetrachlorsethane | 0.48194]  0.50779]  0.50779)0.010| -5.36268| 25.00000| Averaged|
74 Cthvlbenzene [ 0.52025]  0.53375]  0.53375[0.010] -2.59605| 20.00000| Averaged]
7€ o.m-Xylene | 1.43762]  1.46823]  1.46823]0.010] -2.12930| 25.00000] Averaged|
77 |
7 |
|

|

|

|

|

|

I

|

|

|

|

|

|

|

!

|

{

'\'Oﬂoetryiv‘nylether

h7 is-1.3-Bichlorcprapene
MeLhy. -Z2-pentancne

rgluene-da

Tn?uﬂ"a
srans-1.3-Dichicropropene

1.1.2-Trichloroethane

1,3-Dichiorgpropane

Tetracnloroethene

7 Z-Hexanone

9 Dibromochloromethane

0 1.2-2ibromoethane

Z

¢!

-
T O S W
N b G 0O DD

oy

1 i-Chlcrohexane
{hiorcbenzene

1.2-Crchlorgethene (total) 0.35506|  0.35695]  0.35695]0.010} -0.27914] 25.00000| Averaged|
a-Xvlzne 1.31381  1.35062|  1.35062[0.010| -2.80176] 25.00000| Averaged|
Styrene 0.84104]  0.91004{  0.91004[0.010] -8.20461] 25.00000] Averaged|
Eromofarn 0.20355]  0.225G7|  0.22597|0.100] -11.01394] 25.00000] Averaged|
apyibsnzene 3.38045]  3.38829|  3.38829|0.010| -0.23205| 25.00000| Averaged|
ronoFiuarebenzene 0.70610]  0.72322]  0.72322|0.010| -2.42485| 25.00000f Averaged|
1.1.2 2-Tetracnloroethane 0.41264]  0.43197]  0.43197]0.300| -4.68397| 25.00000| Averaged|
Bromobenzene 0.81645)  0.85720]  0.85720]0.010) -4.99194]  25.00000| Averaged|
12,5 Trichloroprepane 0.08772|  0.09149]  0.09149/0.010] -4.29380] 25.00000] Averaged|
-Propylbenzene 4.26490{  4.20759|  4.20759]0.010]  1.34364|  25.00000| Averaged|
2-Tniorotoluene 3.00077]  2.98657|  2.98657j0.010]  0.80387] 25.00000] Averagec)
{.3.5-Trimethylber zene 2.54751]  2.61229]  2.61229]0.010] -2.54317{ 25.00000{ Averaged|
Cnorotoluene 2.94200f  3.02366]  3.02366(0.010| -2.77565] 25.00000| Averaged|
"By 2.95820]  2.98126]  2.98126|0.010] -0.77960| 25.00000| Averaged|
2.40871)  2.46613]  2.46613]0.010| -2.38388| 25.00000] Averaged|
4.15921]  4.17269]  4.17269]0.010] -0.32413|  25.00000| Averaged|
1.55533]  1.57882|  1.57882|0.010| -1.51011| 25.00000] Averaged|
3.22249  3.26814|  3.26814[0.010| -1.41647| 25.00000| Averaged|

I I l t ! i I
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CONTINUING CALIBRATION COMPOUNDS

B N R AR AR o
T \ﬁgﬁ AL e A g g

nw%
3 /1008895 /0BG

1etho
| ___ | | CCAL | MIN | } MAX | !
| COMPOUND RRF / AMOUNT]  RF10 | RRF10 | RRF |%D / ZDRIFT|ZD / ¥DRIFT|CURVE TYPE[
jrmmms e | e | [== |
"8 1.d-Dichlorobenzens 1.71550] 1.77446] 1.77446]0.010) -3.43665]  25.00000f Averaged|

%9 n.Butylbenzene
Z-Dichlorobenzene

|

| 3.38841| 3.41990] 3.4199040.010] -0.92945]  25.00000] Averaged|
i

i 102 1.2-Didrome-3-Chloropropane
|

|

]

I

!

|

|

1.19886]  1.24386]  1.24386|0.010] -3.75421| 25.00000| Averaged|
6.06900]  ©0.07251]  0.07251{0.010{ -5.09657 25.00000{ Averaged|
0.78450]  0.80761]  0.80761]0.010] -2.94610]  25.00000| Averaged|
1.04401]  1.05231]  1.05231{0.010] -0.79476] 25.00000] Averaged|
0.46186)  0.48093]  0.48093|0.010] -4.12837| 25.00000| Averaged|
0.55649]  0.57018{  0.57018]0.010| -2.46004| 25.00000| Averaged|
1.31381  1.35062]  1.35062(0.010] -2.80176] 25.00000| Averaged|

| I | | I | |

-
-
r\

11id 1.2 4-Trichlorobenzene

1G5 Haxacnierohutadiene

115 Naphthalene

167 1.2.3-Tricrlorobenzene
M 148 Lylens (total)

gz I0 7 Orift Results

! neq Average ¥D/Drify = 4.22211
oo PMarimin Averaje §D/Drift = 15.00000
= f3u.3e;5 Average ¥D/0rift Test.
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a5 g 0 {ent Smp ID: VSTDO10
pare? Lot EF géT 172002 08:13 Inst 1D: gcl3.1
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Qe /Uar'zc T s A
s §é:8:% by petrisd "t e |
ST? Eg 0 ‘ ontwnu1ng &a
.ntecrator AP g%g ' Compound Sublist:
arget Version:
Proctessing Host: manatee
Concentration Formula: Amt * DF * Uf * 1/Vo * CpndVariable
_______ Name __Value  _____Description

DE 0 D11ut1on Factor

f 9.

Looallh el e

Local Compound Variable

AMOUNTS

QUANT SI3 CAL-AMT ON-COL

compe nds MASS RT EXP RT REL RT RESPONSE ( ug/L) ( ug/L)
1 D chigrodifluoromethane 85 2.010 2.010 (0.308) 1061832 10.0000 G.765
7 Chiigremethane 50 2.228 2.228 (0.342) 465677 10.0000 9.308
3V vyl chioride 62 2.337  2.337 (0.358) 567967 10.0000 9.682
4 Rronmomethane 94 2.706  2.709 (0.415) 491442 10.0000 10.408
5 Zhlsreethane 64 2.827 2.827 (0.434) 377863 10.0000 9.835
r Trishloroflycrometnane 101 3.144  3.144 (0.482; 1265435 10.0000 9.231
7 Acrsiein 56 3.571  3.571 (0.548) 413405 800.000 772.05
8 1 !-Dichlerosthene 96 3.716  3.716 (0.570) 540800 10.0000 5.496
5 Trwhierstrifluorosthane 101 3.725 3.725 (0.571) 1193097 10.0000 §.913
i 21 42 3.734  3.734 (0.573) 33885 10.0000 9.902
12 Carson Jisyifide 76 3.970 3.970 (0.609) 1882867 10.0000 8.941
13 A aromitrile 41 4.052  4.052 (0.621) 107700 160.000 138.17
i: tayiens chigride 84 4.252 4.252 (0.652) 486135 16.0000 9.364
A vl ntrile 53 4.515 4.515 (0.692) 376990 16C.000 156 .18

17 tana-i . 2-Dichioroethene 56 4,588 4.588 (0.704) 741748 1G.0000 5.912

Page 1

$ 2rat1on Sample
ICAL1.sub
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ata File

35 osie! BN ERE B0

Iy df

B Matayl-tert- BuTy] Ethe-
i.t-Dichloroethane

2-Dichleroethene
S.atanona

10n]"r‘ 'Ie
wehlisromethane
rahydrofuran
ngofan
Dibremotiucromethane
1.3 I-Trichloroethane
7 1.1-Bickrloropropene
racn tetrachlioride
.¢-Gichioroethare-d4
30 Borzene
i.2-Cicricroethane
¢ Pantaflucrobenzens
i- “richicreethere
¢ _.4.[iflucrobenzene
+ _ Z2-Ddchigropropane
Cromometnane
“remodichloromethane
Chieorcethylvinylether
ichloropropene
thyl-Z-pentanone
4 Toluene-dg
& Toiuene
¢ns-1.3-Dichioropropene
1.2-Trichloroethane
Z-Gichloropropane
achloroethane
syancne
e Tipromeeh oromethane
"3 1.¢-Dibromoethane
1-{h” orohexang

21
Zi
7:
e
7

dir
>

-

=

TR RY O

s Cad Kad Lad wa? (ad Lad Tas ad

I :trachioroetrane
PIthy benzene

QUANT SIG

117

168
130
114
63
53

63
75
43
98
52
75
97
76
166
43
129
107
91
112
131
106
91
117
96
91
04
173
165
g5

%81802.b/3c1017.d Page 2
AMOUNTS
CAL-AMT ON-COL
RT EXP RT REL RT RESPONSE { ug/Ly { ug/L)
4.588 4.588 (0.704) 440581 10.0000 9.510
5.087 5.087 (0.780) 1180051 10.0000 9.672
5.159 5.159 (0.791) 148354 10.0000 8.412
5.822 5.822 (0.893) 1066914 10.0000 9.824
5.813 5.813 (0.891) 640135 10.0000 10.166
5.822 5.822 (0.893) 32250 10.0000 7.810(M)
5.885 5.885 (0.788) 115091 160.009 157.85
5.121  6.121 (0.939) 265518 10.0000 10.327
6.176  6.176 (0.947; 237949 100.000 95.716
6.221 6.221 (0.954} 1309841 10.0000 9.990
6.430 6.430 (0.986) 574175 10.0000 9.963
5.475 65.475 (0.993) 1261279 10.0000 G.510
5.693 6.593 (1.026) 1114596 10.0000 9.398
6.702 6.702 (0.898) 1157793 10.0000 9.220
6.866 6.866 (0.920) 320267 10.0000 9.562
6.965 6.965 (0.933) 1828685 10.0000 §.616
6.956 6.956 (0.932) 363917 10.0000 9.885
6.521 6.521 (1.000) 15635670 10.0000
7.809 7.809 (1.046) 946584 10.0000 9.800
7.465  7.465 (1.000) 2063579 10.0000
8.091 8.091 (1.084; 554292 10.0000 10.202
8.236 8.236 (1.103) 320764 10.9000 10.303
8.445 8.445 (1.131) 1021568 10.0000 10.300
8.871 8.871 (1.188) 93818 10.0000 G.634
9.053 §.053 (1.213) 747482 10.0000 10.314
9.261 9.261 (1.241) 98083 10.0000 8.431
§.425 9.425 (1.263) 1850610 10,0000 10.145
G.516 ©.516 (1.275) 1257356 10.0000 G.88!
9.806 G.806 (1.314) 479783 10.0000 10.439
10.051 10.051 (1.541) 266408 10.0000 10.660
10.278 10.278 (0.901) 457036 10.0000 10.505
10.278 10.278 (0.901) 1057706 10.0008 9.994
10.414 1G.414 (0.513) 50056 10.0000 7.558
10.596 10.596 (0.928) 591453 10.0000 10.634
10.750 10.750 (1.440) 386007 10.0000 10.621
11.431 11.431 (1.753) 1010915 10.0000 9.886
11.449 11.449 (1.003) 1364294 10.0000 10.357
11.567 11.567 (1.014) 680273 10.0000 10.53¢
11.621 11.621 (1.018) 715059 10.0000 10.260
11.784 11.784 (1.033) 3933906 20.0000 20.426
11.412 11 .412 (1.000) 1339678 10.0000
1381883 20.0000 20.056
12.347 12.347 (1.082) 1809390 16.0000 10.280C
12.365 12.365 (1.083) 12189166 10.0000 10.820
12.616 12.610 (1.10%) 302731 10.00C0 11.101
12.883 12.883 (G.872> 2562052 10.0099 16.023
13.091 13.091 (1.147; 968882 1G. 0090 10.242




ata F e:
- Date

&.Z-Tetrachloroethane
r(moocnzene
2. 3-Trichloropropane

#4 r-fropylbenzens
87 Z-(ricrotoiuens
A= 1.5.5-Trimethylbenzene
nigretoluens
Bu vibenzene

-Trimethylbenzene
e. Nuty’unnzenp
- Dichiorcbenzene
csopropyltoiuene
!« Dichlgrobenzene
-Gutyinenzene
.«-ichlorobenzene-d4
101 1.0-Dichiorobenzene
. -D1bromo-3- Chioropropane
7 4-Trachiorobenzene
wachlorabutadiene
Ia'n halene
.3-Trichiorabenzeng
ne {total}

g

ﬂC Flag Legend

QUANT SIG
MASS
83
156
11¢
91
91
105
91
11
105
105
146
119
145
91
152
146
75
180
225
128
180
91

13.291
13.300
13.346
13.473
13.581
13.736
13.745
14.208
14.280
14.534
14.680
14.752
14.807
15.351
14.770
15.351
16.449
17.502
17.720
17.784
18.056

/V%E/8hemé88%3ll/%81802 b/3cl017.d

Page 3
AMOUNTS
CAL-AMT ON-COL

EXP RT REL RT RESPONSE ( ug/Ly { ug/L)
13.291 (0.900) 326632 10.0000 1C.468
13.300 (0.900) 648172 10.0000 10.495
13.345 (5.904) 69180 10.0000 10.429(M;
13.473 (0.912) 3181561 10.0000 9.866
13.581 (0.920) 2258288 10.0000 §.920
13.736 (0.930; 1975281 10.0000 10.254
13.745 (0.931) 2286335 10.0000 106.278
14.208 (0.962) 2254274 10.0000 10.078
14.280 {0.967) 1864759 10.0000 10.238
14 534 (0.984) 3155174 10.9000 10.032
14,680 (0.994; 1193822 10.0000 10.151
14.752 (0.999) 2471195 10.0000 10.142
14.807 (1.002) 1341752 10.0000 10.344
15.351 (1.039) 2585952 10.0000 10.9093
14.770 (1.000) 756148 10.0000
15.351 (1.039) 940546 10.0000 10,375
16.445 (1.114) 54832 10.0000 10.510
17 502 (1.185) 510672 10.0000 10.295
17.720 (1.200) 795702 10.0000 10.079
17.784 (1.204) 363651 10.0000 10.413
18.056 (1.222) 431137 10.0000 10.246

5743296 10.0000 32.631

- Compound response manually 1ntegrated



STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No.
UMV-8260

Revision No.
13

Date
10/24/02

Page
58 of 64

Surrogate Spike Recovery Default Limits

Toluene-d,
4-Bromofluorobenzene
1,2-Dichloroethane-d,
Dibromofluoromethane

86-115

80-120
86-118

74-121

80-120
80-120

Note: Above are Surrogate Spike Recovery Default Limits from 8260B. These limits are

for guidance only, not intended as set limits.
QAPP limits will be used whenever possible.

statistical limits.

LCS / MS Recovery Default Limits

In-house generated statistical limits or
See Table 1 for in-house generated

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene

Benzene

61-145
71-120
75-130
76-125
76-127

59-172
62-137
60-133
59-139
66-142

Internal standard areas must be within -50% to 100% of the EICP for the corresponding
continuing calibration standards. Internal standard retention times must not deviate by

30%.

COMPANY CONFIDENTIAL AND PROPRIETARY
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Attachment 3.

Example: GC/MS Volatiles/CAR Logbook; Tune Form; Sample Tracking Sheet,
Maintenance Logbook

COMPANY CONFIDENTIAL AND PROPRIETARY
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instrument ID# 16

STL Chicago
GC/MS Volatile Analysis Loghook

™ 4

CHI-22-20-049/A-05/}2

Analysis Int. Comments
Date / Time File Nare Sample Number Sample ID Sparge Sample Instr. { Std. pH (MUST inciude SRIN's) Analyst
No. Wt / Vol. Dil. No. <2 Initials
Analyst Signature/Date: Reviewer Signature/Date: Page No.




Wag?

Instrument {D¥# 16

Corrective Action/Qualification Report GC/MS VOA

S
STL Chicago

Analytical Methods  T.une Name: '02
___SW846 8250/A/B  ___EPAS242 _ Other
___40CFR 624 __0LMm03.2
___OLMO4.2 ____OLC02.1
ISTD/RT report
Initial cafibration / Continuing Calibration 1S#
(For method 524 include 2l points in ICAL)
Data File Name: .
1S 1 RTt | 182 RT2 | 1S3 RT3 | 1S4 RT4
7
2
3
4

Tune Criteria
Description of Situation: __

Action Taken:

Demonstration of Control:

Initial Calibration Cirteria
Description of Situation:

Action Taken:

Demonstration of Control_

Continuing Calibration Criteria
Description of Situation: _

Action Taken:

Demonstration of Control:

l?

Page No._

internal Standards (continuing cal to continuing cal)
Description of situation:

CHI-22-20-049/A-0%/02

Action Taken:

Demonstration of Control:

Method Blank
Description of situation:

Action Taken:

Demonstration of Control:

LCS
Description of Situation:

Action Taken:

Demonstration of Control:

Qualification of Data
Data Affected (Client/Sampie #)

Qualification:

Associated samples reanalyzed: Yes No {see below)
Explanation for no reanalysis/data MUST be qualified and narrated

Analyst Signature/date /

Reviewer Signature/date /




N Y

g N’
Tune Name: SID cCr Labnet ID: Method: Tune Bateh: L
Tune Time: ce: Labnet ID: Method: Tune Bateh:______
INSTS LOS:
Sample ID: | File: Act TH[p Misc. Info Frep [Prep | Analytical
Tmsis Method | Batch | Diateh

<

‘Except
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TSR AR

gy ¥

rpjah Job Anelysis History V2
10/21/2002

Surrogate Reagent...:

Method Code....: 82608 volatile Organics Nolding Time..... ¢ 14 Dav Holding Time dob Report Type...: |2gfmdi
Job Number.....: Customer Job ID..: Customer....... st Contact.:

Project Number.: Proj. Cat..: INDUSTRIAL PM...: Hardcopy Due Date.: 10/21/2002 Fax Due Date.: 10/11/2002
Sample ¥|aC|Client Sample I{ Matrix HT Date TAT Date {File Name |Dil|Tune name |Action|Analst|Prep Batch|Comments

1 N [A902108H01-01 solt 10/21/2002110/21/2002
2 N |A902108HC1-02 soiL 1072172002 10/21/2002

3 N ]A902108H01-GW WATER 10/21/2002)10/21/2002

13 N |A90210781 WATER 10/21,72002)10/21/2002

Page 4
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STl Chicago

GC/MS VOA Maintenance Logbook

instrument No. 1

rage No,

CHI-22-20-051/A-039/02

Date of Mainienance:

Ao ol ot
Alialy sl

Entry No.;

Description:

Follow-Up:

Analyst:

Date:

Date of Maintenance:

Analyst:

Entry No.:

Description:

Follow-Up:

Analyst:

Date:

Date of Maintenance;

Analyst:

Entry No.:

Description:

Analyst:

Date:

Reviewer Signature.

Date:
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LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UMV-8260 13 10/24/02 60 of 64

Attachment 4.

Evaluation and Acceptance Criteria Table

COMPANY CONFIDENTIAL AND PROPRIETARY
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GCMS Calibration — Evaluation and Acceptance Criteria

Prepare standards

The concentrations must cover the range of quantitation for all
analytes

The lowes! point of the calibration curve must be at, or below, the
reporting limit

Run calibration stancards

All anslytes must contain 3! 8 minimum 5 calibralion points for
Linear regressions, linear curves, or average response factors
Analytes using secend order fits must have a minimum of 6
calibration points on a curve

Analytes using 3vd order curves must have a minimum of 7
calibration points

Calibration levels deemed to be statistical or visual
outliers shall be dropped from the curve snd replaced by
a similar concentration standard. The standard shall be
dropped in its entirety, not on a per analyte basis

Calculate “'grand mein RSD” of
all compounds

The “grand mean RSD" is calculated belore attempting to fit
tompounds ta any cahbration curves only because it is easier to
clo at this time. The “grand mean RSD™ acceptance is only to be
used as a last resort mn determining whether a compound's
calibratioh is acceptable.

Catibrations for compounds which occur on different dales (i.e.
appix compounds analyzed at different dates than the HSL
compounds), the "grand mean RSD" is calculated separately for
each curve.

If no %RSD for any given compound is above 15%, the
“grand mean RSD will be less than 15%.

Evaluation each compound for
linear tit, second order fit or Ird
arder fit

Having determined that the calibration meets mimmum
requirements, the 1aboratory will evalvale each compound lo
cetermine the best calibration fit using statistical and visual
evaluation of the curve,

Using "priori™ knowledge some compounds ranges may be
shorlened (i.e, not as low a reporting lim# or not as high a range )

Citing priori knowtedge the laboratory may decide to
"keep" calibrations for several compounds despite
exceeding the stalistical threshoid allowed by the
method. The compounds thal fall in this category are
known poor performers as indicated by the method o as
indicated from historical performance dala (¢.g. Appendix
IX compounds). These.compounds will bie [isted in the
OP as possible rouble analytes. Cluantitution for these
compounds may be biased and should b2 used only with
caution.

Determine the best catibration
approach lor each cempound

s * & B

RRF

Linpar

Znd order

Grand Mean RSD

Even when {he "grand mean RSD" indicates minimom
acceptance has been mef, the analyst must use
discretion for quantification becauss some compounds
may be biased. This approach must be used with -
caution.
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Attag:hment 5.

Example: Analysis and Sample Tracking Flowcharts
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Initial Calibration

ANALYSIS SCHEME FLOWCHART

(Terms defined in the Section 9)

PFTBA
i
l

|
BFB (Form 5)

/ \ Every 12 hours
I\
/ \

Continuing Calibration
(Form 6) (Form 7)
Every 12 hours
I
|
\[/
Analysis
|
|
\/
Computer Data Production/Reduction
|
]
\/
Operator Data Review/Reduction
(Form 1,2,3,4,5)
|
!
\l/
Final Review/Data Submission
|
|
\/
Report Generation
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Sample Tracking Flowchart (for EACH unique Job)

Sample Receipt
i\
\
Log-In  VOA Refrigerator

Filed Posted
\ /
\
\/
Input
I
Sample Tracking Board
|
J
Analysis
|

|
OUTPUT: COC, Tune Form, Oper. Anal. Logbook, Comp.

| Data Prod., Tune, Calibration, QC
|

- Operator Review/Data Reduction - Archival (automated scheduled back-ups)
- Data Package w/ Review Form, CARs - Tune Form filed
- 15t 100% Review - Review Form, CAR copies filed
- Submission/F nal Review - Data purged off system
{ |
l
REPORT GENERATION
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Attachment 6.

Example: Data Review Form
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STL Chicago
GCMS DATA REVIEW CHECKLIST

Site Neme: Primary Reviewer: Review Date:
JOB Nimber Secondary Reviewer: Review Date:
Na. of Samples/Matrix: a) WATER b) SOIL ¢) SPLP/TCLP d) Other (___
Method: a) VOA 5030 Encores: 5035-High 5035-Low b) BNA
Report Type: a) MDL U  b) RLU ¢)Breach d) P1/P2 (“QCORG” printed QC must maich PM selected Report Type)
PRI SEC
TASK REV REV | COMMENTS

LAB THRON: 1) Matches Big, Board (Job Analysis History)

2) Matches Raw Data (Form 4/ 5)

3) Note Sample dilutions and list reason. Smp# Original Dilution Comments
a) High Sample Conc. b) Interference present

IF oriiinal and re-run are to be -eported in LabNet
Re-io0f, Samples (Indicate data type used)

Re-Aralyzed (RE)  Re-Extracted (RA)  Dilution (DL) BNA Only: Final Volume Adjustment

4) Sample Hold Times Met  (SDR written: Yes No)

5) Proper Prep Links Created
S-F6: Routire Preps; S035PL; S035PH
S-F9: TCLF; SPLP; 5035 Archon Purge & Trap

Incor plete JOB Status Report reveals No Outstanding Data

PRO.. REQ. MET: 1) Sample: Detection Limit Met

2) Reported J values meet reporting criteria

3) Method Biank Detection Limits Met
(MB< /2 RL for LCG)

4) Project Specific Compounds of Concemn :
Yes No

Lab}et Report matches Quant Report:

Sarnple weights / Volumes / % Moisture / Factors verified

Man sal Integration documentation / verification complete

FORM 2: Surrogate Recoveries Within Limits Smp# Original Re-analysis Comments
Statistical Limits ___
Method Limits  ____
Project Limits  _____ (S-F10 used to Clone By Project)

AFCEE__; LCG__; QAPP___

Directed Note to PM: Yes / No

FORM 3: MS/MSD Recoverics Acceptable Smp #
Statistical Limits_____
Method Limits Ms
Project Limits  _____ {S-F10 used to Clone By Project) MSD
AFCEE___; LCG__; QAPP___
Directed Note to PM: Yes / No
FOLM 3: LCS Recoveries Acceptable (LCD if no MS/MSD) Batch #
Statisticat Limits _____
Method Limits ___ Batch #
Project Limits  ____ (5-F10 used to Clone By Project) Batch #
AFCEE__ ; LCG__; QAPP__
Batch #
Batch #

Direoted Nowe to PM: Yes / No
Batch #




e

" win®

TAS}.

PRI
REV

SEC
REV

COMMENTS

FORM 3. Tuning Criteria Met

FORM 6: Initial Calibration Criteria Met

ICAL Spike Required: Yes No
Control Limix applied:

FORM 7: Daily Calibration (CCV) Criteria Met

MRI. Check Required: Yes No
(1.C'5 Requirement ~ Before and after Sample analysis)
Con:rol Limit Applied:

Before: After:
Batch #
Batch #
Batch #
Baich #

Batch #

FOFM 8: Internal Standards Criteria Met

Defeult ~ Internal Standards checked against the continuing calibration
LCC - internal Standards checked against the mid-point of the ICAL
Form 8 MUST BE verified for correct areas present:  YES NO

Itis critical that the ICAL] be processed last. The last ICAL
pro« essed is held in the method which is what appears on the target
18 rport.

Din:cted Note to PM: Yes / No

Smp# Ornginal Re-analysis Comments

Lat Net Batch Status Report Diisplays Data at RPT / RVWD Status

RVWD

FAW DATA:

1) Raw Data Verified/Complete

2) Raw Data Maiches Forms

3) 5035 Prep Log page  present / verified

4) Quant Report Matches Spectra

5) Manual integration reports (befores and
afters) present (when required by client) and
reason correctly documented and approved.

Munual Integration Summeary Printed: Yes No

——

File ID:

NARRATIVE:

1) Holding Times

2) Method References

-

3) % Recoveries / RPD's

4) Analytical Difficulties/Typos/CAR’s

Directed Nozge to PM: Yes / No

Manual Calculation of On Cclumn result:

esponse Factor (Smp) x Concentration of 1S

IS Responsc Factor (Smp)

e

Cmpd. RRF (Cont Calib)

Sample : Compound:

[~ A iditional Comments:

CHI-A7-26-038/L-03/02
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1.0 SCOPE / APPLICATION

This Standard Operating Procedure (SOP) outlines the guidelines for determining metal
concentrations by Trace Inductively Coupled Argon Plasma (ICAP) Emission
Spectrometry - Simultaneous Operation.” This SOP was written using U.S. EPA SW-846
"Test Methods for Evaluating Solid Waste", Third Edition, Method 6010B as a reference.

On occasion, clients request slight modifications to this SOP. These modifications are
addressed on a case-by-case basis with the range of accuracy (i.e., MDLs, linearity
check or PT sample) verified prior to implementation. Any modifications would be
written into a Quality Assurance Plan (QAP), authorized via laboratory signature
approval, and mentioned in the data package's case narrative.

1.1 Method Sensitivity

1.1.1 Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a
given analytical method and sample matrix with 99% confidence that the analyte is
present. The MDL is determined according to Appendix B of 40 CFR 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants”. MDLs reflect a calculated
(statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies
for analyses performed; these are verified at least annually.

11.2 Instrument Detection Limits

Instrument Detection Limits (IDLs) are performed on a quarterly basis for each element
and for each instrument (as specified in CLP). These limits are used to gauge instrument
sensitivity and when routinely evaluated, instrument performance without the introduction
of method variance can be determined. (Note: The annual MDL may be used in lieu of
one of the semi-annual IDL sets, providing required reporting limits are achieved).

1.1.3 Reporting Limits

Reporting Limits are defined as the lowest concentration of an analyte determined by a
given methaod in a given matrix that the laboratory feels can be reported with acceptable
quantitative error or client requirements, values specified by the EPA methods or other
project and client requirements. Because of the high level of quantitative error associated
with determinations at the level of the MDL, the laboratory maintains reporting limits that
are higher than the MDL. Wherever possible, reporting is limited to values ~3-5x the
respective MDL to ensure confidence in the value reported.
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Client specific requests for reporting to the IDL or MDL are special circumstances not to
be confused with the previous statement. Refer to Table 1 for element wavelength and
reporting limits.

1.1.4 Definitions

Refer to Section 3.0 of the Laboratory’s Quality Manual (LQM).

1.2 Summary of Method

ICAP is a technique for the analysis of soluble or digested samples for metal
concentrations using atomic emission spectrometry. All matrices, including water, TCLP
extracts, wastes, soils, sludges and sediments, require digestion prior to analysis. The
instrument is capable of analyzing simultaneously 31 different elements on a sample.

2.0 INTERFERENCES

Spectral, Physical and Chemical Interferences are the three main interferences that are
commonly present on the ICAP.

2.1 Spectral Interferences

Mainly caused by continuous background wavelength, stray light from a high
concentration element or overlap of a spectral line from another element. The ICAP can
correct for the first two types of interferences by using background correction adjacent to
the wavelength. Spectral overlap can be corrected by monitoring the interfering
wavelength and computer correcting the results for the false concentration. The values
used to correct are known as Inter-element Correction Factors or [EC's.

2.2 Physical Interferences

Usuaily associated with the sample uptake and nebulization processes. These
interferences can usually be eliminated by using a peristaltic pump which assures a
constant sarnple uptake rate. If a sample is extremely viscous or contains a very high
dissolved sclids concentration, a dilution of the sample may be required to assure a
constant anc smooth nebulization rate.

2.3 Chemical Interferences

Normally nol significant on the ICAP. These interferences include ionization effects and
molecular compound formation. Chemical interferences are highly dependent on the
sample matrix type and the element.
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Trace ICP can have some ionization effects caused by torch positioning. To eliminate
these effects, Cesium is added to the internal standard solution (100 mLs / 1 Liter).

Most interferences can be corrected by ensuring a constant sample uptake rate and by
using the correcting abilities of the computer. If severe interferences are suspected, an
alternate method such as Graphite Furnace Atomic Absorption (GFAA) can be used or to
verify the ICAP results.

3.0 SAFETY

e Employees will adhere to the practices and policies in the STL Corporate Safety
Manual (CSM) and will read the MSDSs for the materials used in this method before
handling or using the material.

« If contac: occurs with a standard containing Hydrofluoric Acid, flush with water and
apply Calcium Gluconate Gel (located in standards cabinet) immediately. ***Seek
medical attention.***

o The ICP torch puts out harmful ultraviolet radiation. The torch should never be looked
at directly without proper eye protection (i.e. lens tinted for the wavelength of the
torch.)

e Parts of the instrument can be extremely hot. Care should be taken if the instrument
needs to be adjusted internally.

 People with pacemakers shouid not be near the ICP due to the radio frequency
generator.

¢ Proper ventilation is required due to sample fumes and extreme heat generation (RF
generator and plasma) and plasma emissions. People with medical conditions that
may respond to ozone emissions should exercise caution.

4.0 EQUIPMENT AND SUPPLIES

4.1 Instrumentation

3 - Thermo Jarrell Ash ICAP 61E Trace Analyzer. These instruments are simultaneous
ICAP’s which currently have 31 analytical wavelengths. Additional wavelengths may be
added as required.

The instruments are operated via desktop computers and Thermo Jarrell Ash software
(Version 6.2). They also come equipped with a peristaltic pump for sample uptake and
an autosampler.

4.2 Supplies
o Volumetric Flasks (Class A): 100 mLs; 1000 mLs
« Eppendorf Pipettes, varying volumes
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5.0 REAGENTS AND STANDARDS
5.1 Reagents

e Milli-Q Water

» *Concentrated Nitric Acid (HNO,) - InstraPure

« *Concentrated Hydrochloric Acid (HCIl) - InstraPure
*Purchased from a vendor.

5.2 Standards and QC Solutions

All stock standards and QC solutions are purchased from an outside supplier in aqueous
form. Two types of standards are used: single element and custom mixed standards.
Single element standards are available for most elements at a 1,000 mg/L concentration.
The shelf life of all purchased solutions are as stated by the manufacturer and are listed
in LabNet (LIMS).

5.2.1 Calibration Standards

Prepared with Milli-Q water that has been acidified with 1% HNO, and 5% HCIl. The
calibration standards are prepared daily as follows:

1. Calibration Blank

Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Repipette 10 mLs conc.
HNQO, and 50 mLs conc. HCl into the flask. Dilute to volume with Milli-Q water and mix
thoroughly.

2. Calibration Standards (Refer to Appendix A for element concentrations)

S1: Add ~50 mLs of Milli-Q water to a 100 mL Class A volumetric flask. Re-
pipette 1 mL conc. HNO, and 5 mLs conc. HCl into the flask. Using Eppendorf pipettes,
add 1.0 mL each of RFW-ICPT-STD-1B, RFW-ICPT-STD-1C, and RFW-ICPT-STD-1D.
Dilute to volume with Milli-Q water and mix thoroughly.

S1A: Add ~50 mLs of Milli-Q water to a 100 mL Class A volumetric flask. Re-
pipette 1 mL. conc. HNO, and 5 mls conc. HCl into the flask. Using Eppendorf pipettes,
add 0.4 mLs each RFW-ICPT-STD-1B, RFW-ICPT-STD-1C, and RFW-ICPT-STD-1D.
Dilute to volume with Milli-Q water and mix thoroughly.

S1B: Add ~50 mLs of Milli-Q water to a 100 mL Class A volumetric flask. Re-
pipette 1 ml. conc. HNO, and 5 mLs conc. HCl into the flask. Using Eppendorf pipettes,
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add 0.5 mLs each of RFW-ICPT-STD-1B, RFW-ICPT-STD-1C, and RFW-ICPT-STD-1D.
Dilute to volume with Milli-Q water and mix thoroughly.

S2: Add ~50 mLs of Milli-Q water to a 100 mL Class A volumetric flask. Re-
pipette 1 mL conc. HNO, and 5 mLs conc. HCI into the flask. Using Eppendorf pipettes,
add 1.0 mL each of RFW-ICPT-STD-2A, RFW-ICPT-STD-2B, and RFW-ICPT-STD-3.
Dilute to volume with Milli-Q water and mix thoroughly.

S2A: Add ~50 mLs of Milli-Q water to a 100 mL Class A volumetric flask. Re-
pipette 1 mL. conc. HNO, and 5 mLs conc. HCI into the flask. Using Eppendorf pipettes,
add 0.4 mLs each of RFW-ICPT-STD-2A, RFW-ICPT-STD-2B, and RFW-ICPT-STD-3.
Dilute to volume with Milli-Q water and mix thoroughly.

S2B: Add ~50 mLs of Milli-Q water to a 100 mL Class A volumetric flask. Re-
pipette 1 mlL. conc. HNO, and 5 mLs conc. HCI into the flask. Using Eppendorf pipettes,
add 0.5 mLs of RFW-ICPT-STD-2A, RFW-ICPT-STD-2B, and RFW-ICPT-STD-3. Dilute
to volume with Milli-Q water and mix thoroughly.

5.2.2 QC Solutions (Refer to Appendix B for element concentrations.)

Prepared with Milli-Q water that has been acidified with 1% HNO, and 5% HCI. All QC

Solutions are recorded in the intermediate standard traceability logbook. The QC
Solutions are prepared as follows:

1. Initial Calibration Verification {ICV)

Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Add 10 mLs conc. HNO,

and 50 mLs conc. HCI. Add 8 mbLs each of CCV Soln. A, CCV Soln. A1, CCV Soln. B
and the following:

1.84 mLs of 10,000 ug/mL Ca
1.6 mLs of 10,000 ug/mL Na, Fe
1.68 mLs of 10,000 ug/mL Mg
3.6 mLs of 10,000 ug/mL K, Al

Dilute to volume with Milli-Q water and mix thoroughly.

2. Continuing Calibration Verification (CCV)

Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Add 10 mLs conc.

HNO, and 50 mLs conc. HCl. Add 10 mLs each of CCV Soin. A, CCV Soln. A1, CCV
Soln. B anc the following:
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2.3 mbLs of 10,000 ug/mL Ca

2.0 mLs of 10,000 ug/mL Na, Fe
2.1 mLs of 10,000 ug/mL Mg
4.5 mLs of 10,000 ug/mL K, Al

Dilute to volume with Milli-Q water and mix thoroughly.

3. CR! [Contract Required Detection Limit (CRDL) Standard for ICAP]

(Refer to Appendix B for element concentrations.)

Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Add 10 mLs conc. HNO,
and 50 mLs conc. HC! to the flask. Add the following:

20 ulL each of 10,000 ug/mL Fe

40 uL of 10,000 ug/mL Al

100 ul. of CRI-CRA-1

200 uL each of 1000 ug/mL B, Bi, Li, Mo, Si, Sn, Sr, Ti, CRI-CRA-2, CRI-CRA-3
400 uL of 1000 ug/mL Ba

1 mL each of 10,000 ug/mL Ca, K, Mg, Na

Dilute to volume with Milli-Q water and mix thoroughly.

4. Interferent Check Standard (ICSA)

(Refer to Appendix B for element concentrations.)

Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Add 10 mLs conc. HNO,
and 50 mLs conc. HCI. Add 100 mLs of CLP Interferent A Solution. Dilute to volume with
Milli-Q water and mix the solution thoroughly.

5. Interferent Check Standard (ICSAB)

(Refer to Appendix B for element concentrations.)
Add ~500 mLs of Milli-Q water to a 1-L Class A volumetric flask. Add 10 mLs conc. HNO,

and 50 mLs HC!. Add 100 mLs of CLP interferent A Solution, 10 mLs of CLPP-ICS-B4.
Bring up to volume with Milli-Q water and mix thoroughly.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
UME-6010B 04 10/25/02 8 of 25
6.0 CALIBRATION (NON-DAILY)
6.1 Linear Range Analysis Standard (LRS)

LRS calibration is performed quarterly that covers the anticipated range of measurement.
This is used to verify linearity and document the upper limit of the calibration range for
each element. At least one of the calibration standards will be at or near the reporting
limit. The calibration curve generated must have a correlation coefficient of > 0.995 in
order to consider the responses linear over that range. All samples found to be above the
ICAP linear range are diluted and re-analyzed until the concentration falls within the
instruments linear range.

6.2 Inter-Element Correction (IEC)

Correction factors for spectral interference due to Al, Ca, Fe, and Mg will be determined
at least annually for all wavelengths used for each analyte reported or any time the i{CAP
is adjusted in any way that may affect the IECs. Correction factors for spectral
interferences other than Al, Ca, Fe, and Mg are recommended and are performed as
needed and documented with the instrument records.

7.0 PROCEDURE

7.1 Quality Control Checks

The following section summarize the quality control (QC) samples associated with ICAP
analysis.

QC Sample . .-+ . CEEEs LU Frequency |- - Control Limit' - .
Method Blank (MB) 1 per 20 samples | < Reporting Limit

Lab Control Sample (LCS) 2 1 per20 samples | 80-120%

Matrix Spike (MS) * 1 per20 samples | 75-125%

MS Duplicate (MSD) * 1 per 20 samples | 75 =125 %; 20 RPD
Duplicates (MD) * 1 per 20 samples | 20 RPD

Serial Dilution (5x) * 1 per 20 samples | + 10% of the original result

' Refer to Section 8 for additional details.

‘LCS Duplicate (LCD) is performed only when requested by the client or project.

% If sample concentration is < 4X spike level, 75-125%; if sample concentration is > 4X spike
level, no control range. If TCLP matrix spike is < 50%, Standard Addition must be performed.
*If > 5X reporting limit, 20 RPD; if < 5X reporting limit + reporting limit; if < reporting limit no
control range.

® If the analyte concentration is >10X the MDL, results should agree within +10% of the original
sample resuit.

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
UME-6010B 04 10/25/02 9 of 25
7.2 Sample Preservation and Storage

Sample cortainer, preservation techniques and holding times may vary and are
dependent cn sample matrix, method of choice, regulatory compliance, and/or specific
contract or client requests. Listed below are the holding times and the references that
include preservation requirements.

‘Matrix | Holding Time'| ~ Preservation | - Reference ' .
Waters 180 days HNO,, pH < 2; 40 CFR Part 136.3
Cool 4 + 2°C
Soils 180 days Cool 4 +2°C N/A

' Inclusive of digestion and analysis.

7.3 Sample Preparation

The most commonly used digestion procedures are SW-846 Methods 3010A (waters)
and 30508 (soils). Refer to USP-3000 for details on sample digestion. The samples are
received in the metals laboratory as 25, 50 or 100 mL final volumes.

7.4 Calibration / Standardization

7.41 Instrument Set Up

Set up the instrument with the proper operating conditions as provided by TJA. The
instrument must be allowed to become thermally stable (usually requiring ~1-hour) prior to
profiling and calibration. The instrument is profiled using a 1 ppm Arsenic standard (S1)
by aspiration and selecting the automatic profile feature from the TJA software. The peak
position reading should be within +/- 0.1. [f the reading is acceptable, record the peak
area in the logbook & rinse. [f the reading is > +/- 0.1, set the micrometer to the adjusted
vernier position given by the instrument and profile again to verify. Record the peak area
in the logbook and rinse. The instrument is now ready to calibrate.

7.4.2 Standardization

Before any instrument is used as a measurement device, the instrument response to
known reference materials must be determined. All sample measurements must be
made within the linear range of the instrument.

The instrument is standardized using a calibration blank and 3 calibration standards,

which consist of 6 multi-element solutions. The results are given in intensities. Minimum
raquirement is a blank and a standard.
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‘Standard © -~ | - . Frequency ~ . - | :~ -ControlLimit
Calibration Curve Initially Corr. Coeff. > 0.995

High Stanclards (S1, S2) | After the Calibration Curve + 5% of the Known Conc,
Initial Cal. Verif. (ICV) After the Calibration Curve + 10% of the Known Conc.

Initial. Cal. Blank (ICB) After the ICV < Reporting Limit

CRI Daily, every 8 hrs. thereafter | None Required

ICSA/ICSB Daily, every 8 hrs. thereafter | + 20% of the Known Conc.

Cont. Cal. Verif. (CCV) Every 10 reading; + 10% of the Known Conc.
End of each run

Cont. Cal. Blank (CCB) Every 10 readings; < Reporting Limit

End of each run

7.5 Preventive Maintenance

The required preventive maintenance is listed in the preventive maintenance logbooks
which are kept at the instruments. Aill maintenance is recorded in these logbooks along
with the date and the signature of the analyst performing the maintenance. The
instruments are under a full service contract with the manufacturer for all major repairs.

7.5.1 Daily Maintenance

Includes changing the pump tubing for consistent sample uptake and a visible check of
the waste container to make sure that it doesn't overflow.

7.5.2 Weekly Maintenance

Includes checking the air filters on the back of the instrument for excessive dust buildup,
and checkirg the tip of the torch for excessive buildup of material.

7.5.3 Monthly Maintenance

includes cleaning and checking the water re-circulator for proper fluid level, cleaning the
spray chamber.

7.6 Sample Analysis
7.6.1 Analytical Run

After the instrument is standardized (Section 7.4.2), an analytical run is initiated. The first
run of the day would proceed as follows:

e 51,52 Reanalysis of calibration standard as a sample
e ICV Initial Calibration Verification
« ICB Initial Calibration Blank
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CRI Spiked Blank Sample
ICSA Interferent Check Standard A
ICSB Interferent Check Standard B
CCvV Continuing Calibration Verification
ccB Continuing Calibration Blank
MB Method Biank
LCS Laboratory Control Sample
Sample
Sample Matrix Duplicate (MD)

il
|
Sample Matrix Spike (MS)
]
|

e O » 85 o & & ¢ o & 0 ¢ & & & o O b

Sample Matrix Spike Duplicate (MSD)
Sample Serial Dilution (L)

Sample 2

Sample X (10)

CcCcVv Continuing Calibration Verification
CCB Continuing Calibration Blank

If the CCV and CCB resuits are acceptable, the run may continue without
restandardization. If any of the post-run QC is out of control, or close to being out of
control, the instrument is restandardized before analyzing the next batch. Any samples
with elements associated with an out of control CCV or CCB will be reanalyzed.

7.7 Documentation

7.74 Instrument Run-Log

The analysis of samples and standards is documented within the instrument run log and
supported Ly the instrument print-out. The runlog must be completed for each days
analysis. An example of a runlog page appears in Appendix C.

7.7.2 Traceability of Standards

Custom made and single element stock standard solution which are traceable to NIST or
EPA are purchased. Upon receipt, each standard is entered into LabNet and is issued a
unique source ID#. The manufacturer, lot #, date received, expiration date, date of
verification and the initials of the recording analyst are also entered.

7.7.3 Data Review

Analytical data goes through a 200% review cycle. The analyst and a trained data

reviewer perform the reviews according to the criteria established on the data review

checklist (Refer to Appendix D). Upon the first 100% review, the checklist is initialed and
COMPANY CONFIDENTIAL AND PROPRIETARY
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dated as reviewed. The package, with its review sheet, comments and any Corrective
Action Reports (CARs) are submitted to the section manager, unit supervisor or peer
reviewer for a second review. Once again, the checklist is initialed and dated by the
second reviewer. The completed data review form remains on file with the original data.

8.0 QuALITY CONTROL

8.1 QC Summary

NoTe: The following laboratory acceptance criteria are set at default control limits.
Statistical limits are generated on an annual basis from cumulative LCS data and can be
implemented when specified by the client, contract, or QAP.

8.1.1 Method Blank (MB)

At least one MB and one LCS will be included in each digestion batch of 20 samples.
Regardless of the matrix being processed, the LCS and MB will be in an agueous media.
The MBs are analyzed to determine if contaminants are being introduced into the sample
via the sample preparation procedures.

8.1.2 Laboratory Control Sample (LCS)

The LCS is analyzed to determine the accuracy of the digestion process.

Accuracy will be measured by the percent recovery (%R) of the LCS. The recovery must
be within +20% of the known concentration. If the LCS results are outside these control
limits, ail samples in the preparation set must be redigested and reanalyzed. Refer to
Appendix E for element concentrations.

8.1.3 Matrix Duplicate (MD)

A duplicate sample will be prepared at a frequency of 5% (1 in 20 samples). A 20 RPD is
set as the acceptance limits.

8.1.4 Matrix Spike {(MS) / Matrix Spike Duplicate (MSD)

The MS / MSD will be prepared at a frequency of 5% (1 in 20 samples). The recovery
must be within 75 - 125%. (Exception allowed if the sample concentration exceeds 4
times the spike added concentration.)

TCLP - If the MS recovery is <50% and the concentration does not exceed the regulatory
limit or the sample concentration is within 20% of the regulation level, the Method of
Standard Addition (MSA) is required. Three aliquots of the sample are spiked at 50%,
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100% and 150% of the sample concentration or, if the sample concentration is < RL, the
MSA is at 50%, 100% and 150% of the MS level. The data is subjected to linear
regression whereas the concentration of the unknown is the x-intercept and the
correlation coefficient value must be > 0.995.

8.1.5 Serial Dilution

A Serial Dilution (5X) will be prepared from the digestate at a frequency of 5% (1 in 20
samples). If the concentration is >10 times the MDL, results should agree within +/- 10%
of the original results.

8.2 Corrective Action

When an out of control situation occurs, the analysts must use his/her best analytical
judgment and available resources to determine the corrective action to be taken. The out
of control siluation may be caused by more than one variable. The analyst should seek
the assistance of his/her section manager, supervisor, QA personnel, or other
experienced staff if he/she are uncertain of the cause of the out of control situation. The
test must not be resumed until the source of the problem and an in-control status is
attained. All samples associated with the out of control situation should be reanalyzed.
Out of control data must never be released without approval of the section manager,
supervisor, or QA personnel.

Listed below are steps that must be taken when an out of control situation occurs:

+ demonstrate that all the problems creating the out of control situation were addressed,;

o document the problem and the action which was taken to correct the problem on a
CAR;

¢ document on the CAR that an in control has been achieved; and
receive approval (signature) of the section manager, supervisor, or QA personnel prior
to the release of any analytical data associated with the problem.

Suggested actions to specific out of control situations:

8.2.1 Calibration Curve

e reanalyze the standard curve;,

» prepare a new stock and/or working standards;

« check the reagents/solutions and prepare fresh if necessary.

8.2.2 Initial Calibration Verification (ICV)
repeat the ICV to verify proper preparation;
prepare a new ICV from original stock;
recalibrate with a new standard curve;

prepare a new stock and/or working standards;
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o check the reagents/solutions and prepare fresh if necessary.

8.2.3 Initial Calibration Blank (ICB)

e prepare a new ICB to verify proper preparation;

o verify that the instrument base-line is stable and perform necessary maintenance,
cleaning, etc.. to achieve stability;

¢ determine the source of contamination by process of elimination, carryover from a
previous analysis or reagent contamination and correct the problem;

» check the reagents/solutions and prepare fresh if necessary;

e correct for any contamination and reanalyze the ICB and any associated samples.

8.2.4 Laboratory Control Standards (LCS)

If the LCS is low:

» reanalyze the LCS and all samples in the set for the failed analyte(s) to confirm that it
is out of control.

» [f continued out of control, redigest and reanalyze the set.

o Write a CAR.

If the LCS is high:

« reanalyze the LCS and all samples in the set for the failed analyte(s) to confirm that it
is out of control.

« check for contamination of reagents, LCS stock solution, or in the preparation area,

« correct for contamination, redigest and re-analyze the set;
« Write a CAR.

8.2.,5 Laboratory Control Standard Duplicate (LCD)

+ Performd on a project-by-project basis and project-specific corrective actions will be
applied.

8.2.6 Method Blank (MB)

reanalyze the MB to verify that it is beyond the reporting limit;

determine the source of contamination;

determine if a high value is due to contamination;

check fcr contamination of reagents or in the preparation area;

correct for contamination, reanalyze the set;

in the extreme case where all samples in the set are at least 10x > the MB or < RL,
reanalysis will not be required; however, a CAR will be written and approved by the
supervisor or section manager

8.2.7 Matrix Duplicate (MD)
» a CAR will be written and approved by the supervisor or section manager.
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8.2.8 Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

« a CAR will be written and approved by the supervisor or section manager.

8.2.9 Serial Dilution (L)
» prepare & new serial dilution to verify proper preparation;
» a CAR will be written and approved by the supervisor or section manager.

8.2.10 Continuing Calibration Verification (CCV)

e repeatthe CCV to verify proper preparation;

prepare @ new CCV from the original stock;

check for instrument base-line drift or a change in one or more of the reagents;

check the: reagents/solutions and prepare fresh if necessary;

recalibrate with a new standard curve and repeat all samples since the previous in
control CCV, '

* never dicpose of any samples until you are sure that all QC are within the control
limits.

8.2.11 Continuing Calibration Blank (CCB)

o check reagents/solutions to verify proper preparation and prepare fresh if necessary;

« verify that the instrument base-line is stable and/or perform necessary maintenance,
cleaning, etc., to achieve stability;

e correct for any contamination (carryover from a previous analysis or reagent
contamination) and reanalyze the CCB and any associated samples;

e never dispose of any samples until you are sure that all QC are within the control
limits.

8.2.12 Additional Corrective Actions

1. If any of the ICV, ICB, ISA, ISB, CCV or CCB results are out of control for any
element, the instrument is restandardized and the samples associated with the out of
control elemants are reanalyzed.

2. If the ME or LCS are out of control for any element, the samples are redigested. An
exception is if the sample concentrations are > 10X the MB contamination or < RL. In this
case, the results are reported as is.

3. If any of the MD or MS/MSD results are out of control, the client is notified of the poor
results via a case narrative that is sent with the data report.

4. CARs are completed by the analyst performing the analysis. The forms are then

reviewed and signed by the supervisor or section manager. The signed forms are filed
with the orig nal data and a copy is kept on file in the Metals Department.
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9.0 DATA ANALYSIS AND CALCULATIONS

The sample results are stored in a data file on the desktop computer. The data is
transferred over to LabNet and edited there. This system helps to eliminate transcription
errors, since data is not entered by hand.

9.1 Accuracy
9.1.1 ICV/CCV,LCS % Recovery = observed concentration x 100
actual concentration

9.1.2 MS/MSD % Recovery = (spiked sample) - (unspiked sampie) x 100
spiked concentration

9.2 Precision

9.2.1 Matrix Duplicate (MD)

RPD = _ |orig. sample value - dup. sample value] x 100

[(orig. sample value + dup. sample value)/2]

9.3 Concentration mg/kgorL=CxVxD
w

Where:

C = sample concentration in extract (ppm)

V = Volume of extract (mL)

D = Dilution Factor

W = Weight'Volume of sample aliquot extracted (grams or mLs)

9.4 Dry Weight Reporting = Final Result x 100
Total Solids

NoTe: All dry weight corrections are made in LabNet at the time the final report is
prepared.

10.0 WASTE MANAGEMENT AND POLLUTION PREVENTION
« Waste from this procedure will enter the “Corrosive Wastewater” wastestream.

11.0 METHOD PERFORMANCE CRITERIA

Refer to Sections 1.0, 7.0 and 8.0.
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12.0 REFERENCES

Refer to Section 1.0.

13.0 ATTACHMENTS

Table 1: Element and Reporting Limits
Appendix A: Standard Stock Solutions
Appendix B: Stock QC Solutions

Appendix C. Example: Analysis Run Log
Appendix D: Example: Data Review Form
Appendix E: Known Digested Quality Control

Historical File: Revision 00: 02/11/98
Revision 01: 01/29/99
Revision 02: 03/20/00
Revision 03: 06/29/01
Revision 04: 09/13/02

Reasons for Fevision; Revision 04
« Annual Review — No Changes.

¢ Updated the Health & Safety (3.0) and Waste Disposal (10.0) sections.

UAQC\SOPWEWG010B.DOC
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Table 1.

Element and Reporting Limits

| ICAPS1E(ICP3) [ ICAP 61E (ICP4) . ICAP 61E (ICP5) | - Reporting Limits'
: S ‘Wavelength -Wavelength : Wavelength 4 - Waters.. | . Soils . -
Element: |: . i(nm). s w0 D nm) s Anm)s o (ugll) ) - (mglkg)

Al 308.2 308.2 308.2 200 20

Sb 206.8 206.8 206.8 20 2

As 189.0 189.0 189.0 10 1

Ba 4934 4934 493.4 10 1

Be 313.0 313.0 313.0 4 0.4

Bi 223.0 223.0 N/A 50 5

B 2496 2496 2496 50 5
Ca 3179 3179 317.9 100 10
Cd 226.5 226.5 226.5 2 0.2

Cr 267.7 267.7 267.7 10 1
Co 228.6 228.6 228.6 5 0.5
Cu 324.7 324.7 324.7 10 1

Fe 271.4 271.4 271.4 50 5

Pb 220.3 220.3 220.3 5 0.5
Mg 279.0 279.0 279.0 100 10
Mn 2576 257.6 257.6 10 1.0
Mo 202.0 202.0 202.0 10 1

Ni 2316 . 2316 231.6 10 1

P 214.9 178.2 178.2 50 5

K 766.4 766.4 /4047 766.4 500/ 10,000 } 50/ 1,000
Se 196.0 196.0 196.0 5 0.5

Si 288.1 288.1 288.1 200 20

Ag 328.0 328.0 328.0 5 05

Na 330.2 330.2 330.2/588.9 1,000 100

Sr 421.5 NA 421.5 5 0.5

Ti 190.8 190.8 190.8 10 1

Sn 189.9 189.9 189.9 20

Ti 3349 337.2 334.9 5 0.5

VvV 292.4 292.4 2924 5 0.5

Y? 3710 371.0 371.0 N/A N/A

Zn 213.8 206.2 206.2 10 1

'These are routine Trace ICAP reporting limits (RL). Lower RLs are available and can be used per client
request. RLs will vary depending on sample size/volume, dilution factors, dry weight reporting for soils, and
changes in MDLs.

2Y is used as an internal standard and is introduced continuously to all samples (including standards and QC
samples) via the peristaltic pump at an approximate concentration of 5 ppm.
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Appendix A.

Standard Stock Solutions
Vendor |. :Name | ‘Element | (mg/L) | S1A}'S1B'| S1 | S2A | S2B | S2

Inorganic | RFW-ICPT- Sb 100 04 | 05 1
Ventures | STD-1B Mo 100 04 | 05 1
Si 100 0.4 0.5 1
Sn 100 04 0.5 1
Ti 100 04 0.5 1
Inorganic | RFW-ICPT- Al 1000 4 5 10
Ventures | STD-1C Fe 1000 4 5 10
K 1000 4 5 10
Na 1000 4 5 10
Li 800 2 4 8
Mg 800 2 4 8
Ca 400 1.6 2 4
Inorganic | RFW-ICPT- As 100 04 | 05 1
Ventures | STD-1D Ba 100 04 | 05 1
Be 100 04 0.5 1
Bi 100 0.4 0.5 1
B 100 04 | 05 1
Cd 100 04 ] 05 1
Cr 100 04 | 05 1
Cu 100 0.4 0.5 1
Pb 100 0.4 05 1
Ni 100 0.4 0.5 1
Se 100 04 0.5 1
Ag 100 04 | 05 | 1
Sr 100 04 05 1
Ti 100 04 0.5 1
Zn 100 04 | 05 1
Inorganic | RFW-ICPT- Al 10,000 40 50 100
Ventures | STD-2A K 10,000 40 50 100
fnorganic | RFW-ICPT- Ca 5000 20 25 50
Ventures | STD-2B Fe 5000 20 25 50
Mg 5000 20 25 50
Na 5000 20 25 50
Inorganic | RFW-ICPT- Pb 2000 8 10 20
Ventures | STD-3 Mn 1000 4 5 10
\Y) 1000 4 5 10
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Appendix B.
Stock QC Solutions
| Vendor = | Stock Name : | -Element .| Conc.(mg/L) |. ICV(mg/L) | . CCVimglL)-
High Purity | CCV Solution A As 50 04 05
B 50 0.4 0.5
Ba 50 0.4 05
Be 50 0.4 05
Bi 50 04 05
Cd 50 0.4 05
Co 50 04 0.5
Cr 50 04 0.5
Cu 50 0.4 0.5
Ni 50 0.4 0.5
Pb 50 0.4 0.5
Se 50 04 0.5
Fe 500 20 25
Mn 500 4 5
\ 500 4 5
LI 50 0.4 0.5
Zn 50 0.4 0.5
Sr 50 0.4 0.5
1 High Purity | CCV Solution A2 Ca 200 20 25
Li 400 -— -
Na 500 20 25
Al 500 40 50
Mg 400 20 25
K 500 40 50
High Purity | CCV Solution B Ag 50 0.4 0.5
Sb 50 04 0.5
Mo 50 0.4 0.5
Si 50 0.4 0.5
Sn 50 0.4 0.5
Ti 50 0.4 0.5
Ulta Single Elements Al 10,000 40 50
Ca 10,000 20 25
* spiked on top Fe 10,000 20 25
of custom mixes. Na 10,000 20 25
K 10,000 40 50
Mg 10,000 20 25

COMPANY CONFIDENTIAL AND PROPRIETARY




STL CHICAGO

LABORATORY STANDARD OPERATING PROCEDURE

SOP No. Revision No. Date Page
UME-6010B 04 10/25/02 21 of 25
Appendix B.
(continued)
Stock QC Solutions
Vendor '~ |'Stock Name |: .Element | : Conc.(mg/L): |: CRI:Conc.(mgiL) .
inorganic CRI-CRA-1 Be 100 0.01
Ventures Cr 200 0.02
Co 1000 0.10
Cu 500 0.05
. Mn 300 0.03
Ni 800 0.08
Ag 200 0.02
Vv 1000 0.10
Zn 400 0.04
Inorganic CRI-CRA-2 Sb 600 0.12
Ventures
Inorganic CRI-CRA-3 As 100 0.02
Ventures Cd 50 0.01
Pb 30 0.006
Se 50 0.01
Ti 100 0.02
Inorganic Calcium Ca 10,000 10
Ventures Potassium K 10,000 10
' Magnesium Mg 10,000 10
Sodium Na 10,000 10
fron Fe 10,000 0.2
Aluminum Al 10,000 04
Barium Ba 1,000 0.4
Boron B 1,000 0.2
Bismuth Bi 1,000 0.2
Molybdenum Mo 1,000 0.2
Silicon Si 1,000 0.2
Tin Sn 1,000 0.2
Strontium Sr 1,000 0.2
Titanium Ti 1,000 0.2
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Appendix B.
(continued)
Stock QC Solutions

. R CERE R IS .._. e -_:;_ N o - IC_SA COI"IG._-I i
Vendor . - . - -| Stock'Name | - ‘Element: .| Cbhc..Q(rrlg_jlt) - {mglL) - -
Inorganic CLP Al 5000 500
Ventures Interferents Ca 5000 500

“A” Solution Mg 5000 500

Fe 2000 200

ICSB Conc. (mg/L)

Inorganic CLP Al 5000 500

Ventures Interferent A Ca 5000 500

Solution Mg 5000 500

Fe 2000 200
inorganic CLPP-ICS-B4 Cd 100 1
Ventures Ni 100 1
Zn 100 . 1

Sb 60 0.6

Ba 50 0.5

Be 50 0.5

Co 50 0.5

Cr 50 0.5

Cu 50 05

Mn 50 0.5

\ 50 0.5

Ag 20 0.2

As Tl 10 0.1

Pb,Se 5 0.05
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Appendix C.

Example: Analysis Runlog
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File Name

Dig. Set

Int. Std

Sample Nos.

Parameters

Comments

As =

Roviowed by

Date:
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Appendix D.

Example: Data Review Checklist
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ICAP Metals Data Review Checklist

InstrumentIl:: ICP 3 ICP 4 ICP 5 Filename:
Analyst Initial(s): LabNet Batch No.:
Copies:

vese Jede Je e s dhede viese s e e e e i sl e s s s s e e e el e e e e e e 2 b e s ke e o ol ke vt sk vie e sl e i e e v e e ke sl sl ve el sl vk e e e e sl e T e e sheviede s sk e e e e e e e e ol o el e

QC Type: a. CLP b. Standard c. TCLP d. Drinking Waters e. Solubles

I. Calibration:
Analyst Reviewer

1. Verification of standard traceability and expiration (daily).

2. Calibration is clearly documented:

a. Instrument is calibrated using a Blank and three Calibration Standards. The correlation coefficient
must be >0.995.

[11]

b. Reanalysis of the top calibration standard as a sample. Contro! limits are 85 - 105%. (Run once
daily prior to sample analysis).

3. Calibration Verification: (10% Frequency):

EPA 200.7 (ICV) — Recovery 85-105%

| a. ICVICCV: StdJCLP — Recovery 90-110%
—

b. ICB/CCB: Std. QC: <RL, CLP QGC: < CRDL, SW-846 QC: < 3x IDL.

4. CLP QC: An Initial & Final for each sample analysis run:

a. CRI - 2x CRDL; No Limit Set

b. ISA/ISAB - 80-120% Recovery

5. Std. QC: Analyzed at the beginning of the day and every 8 hours thereafter:

a. CRI: 2x CRDL; No Limit Set

(g g

b. ISA/ISAB: 80-120% Recovery

Refer to Run #:

Note: CLP QC requires the use of the |DL for calculating % Recoveries and Reporting Limits.
Standard QC requires the use of the RL for calculating % Recoveries and Reporting Limits.

ll. Sample Analysis:

Analys! Reviewer

1. Each Prep Batch consists of a maximum of 20 samples of a similar matrix:

a. Prep Batches must be clearly identified

b. 1 PrepBlank CLP -<CRDL,; Std. QC -<RL TCLP - < TCLP Reporting Limit

c. 1LCS Std./CLP - 80-120% Rec.;, EPA 200.7 - 85-115% Rec.

d. 1 Duplicate Std. - RPD or RSD limits are 20%, Unless the sample conc. is <5x RL then + RL
applies; for CLP + CRDL applies. EPA 200.7 - 10% Frequency

D e. 1 Matrix Spike StdJCLP - 75-125% Rec.; Unless the sample conc. exceeds the spike conc. by
4x, EPA 200.7 - 70-130% Rec.; 10% Frequency
f. Analytical MS  TCLP - >50% (MSA performed if <60% recovery)

g. Serial Dilution 1 per 20 samples; 10% Difference Limit

1
i

—7 h. A post-digestion spike (PMS) must be performed for CLP and 200.7 if the above limits are not met,
(CLP - except for Ag, Na, Ca, K, and Mg for waters and soils, and Al and Fe for soils only).

[:] I Turbidity Checked: EPA 200.7 Drinking Water

Page 1 of 2 CHI-22-14-004/J-12/01
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STL Chicago
ICAP Metals Data Review Checklist

{i. Sample Analysis {continued):

Analyst Reviewer

problem and action to be taken:

2. A Corrective Action Report (CAR) must be written for any out of control situations, clearly stating the

a. CAR included with original data run

-

b. CAR with corrective action results included with the corrective action run.

lIl. Data Documentation

Analyst Review

er
1

. Raw Data:

a. Unused data is clearly identified.

b. All crossed out data is initialed and dated.

c. Out of contral QC is clearly identified.

d. Any data that has a tick (S, I, H or L) is commented on with appropriate action taken.

e. The first page of the run must have the filename; instrument; and analyst's signature

. Run Log:

e e

a. Unused data is clearly identified.

b. All cross outs are initialed and dated.

¢. Analyst's Signature is required.

. LabNet:

. Worksheet and data pages are printed.

. Unused data is clearly identified.

. All cross-outs are initialed and dated.

. First page must have the filename, instrument identification; analyst signature.

. Samples needing copying are clearly marked.

o |alo || w

Label Sample D with the LabNet Batch their in.

1. Miscellaneous

Analyst Reviewer
1. Is Sample Prep Linked?
2, Is TCLP Linked? (Shift F9 from the start page)
- 3. Did all dilutions carry over for MD, MS, MSD (where applicable)?
L 4. Did all prep and analysis matrices match up?
Comments:
Analyst Signature: Date:
Reviewer Signature: Date:

Page 2 of 2
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Appendix E.

Known Digested QC Values (mg/L)

. Element - 1 ::--i-"f:_l.fCSISpikej . { TCLP Spike -
Al 2 -
Sb 0.5 -
As 0.1 5
Ba 2 100
Be 0.05 -
Bi 0.5 -
B 1 -
Cd 0.05 1
Ca 10 -
Cr 0.2 5
Co 0.5 -
Cu 0.25 0.25
Fe 1 -
Pb 0.10 5
Mg 10 -
Mn 0.5 -
Mo 1 -
Ni 0.5 0.5
P 0.5 -
K 10 -
Se 0.10 1
Si 5 -
Ag 0.05 1
Na 10 -
Sr 1 -
Tl 0.10 -
Sn 1 -
Ti 1 -
V 0.5 -
Zn 0.5 -

Default Control Limits
LCS: 80 - 120%
Spike: 75-125%
TCLP Spike: >50%
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1.0 ScoPE / APPLICATION

This Standard Operating Procedure (SOP) outlines the digestion and analytical procedure
for the determination of the mercury concentration in aqueous and non-aqueous media.
This SOP was written using EPA 600/4-79-020 Methods 245.1 and 245.5; SW-846, 3rd
Edition, Methods 7470A/7471A; and U.S. EPA CLP Document No. ILM04.0 as
references.

On occasion, clients request slight modifications to this SOP. These modifications are
addressed on a case-by-case basis with the range of accuracy (i.e., MDLs, linearity
check or PT sample) verified prior to implementation. Any modifications would be
written into a Quality Assurance Plan (QAP), authorized via laboratory signature
approval, and mentioned in the data package's case narrative.

1.1 Method Sensitivity

1.1.1 Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a
given analytical method and sample matrix with 99% confidence that the analyte is
present. The MDL is determined according to Appendix B of 40 CFR 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants”. MDLs reflect a calculated
(statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies for
analyses performed; these are verified at least annually.

1.1.2 Instrument Detection Limits

Instrument Detection Limits (IDLs) are performed quarterly for each element by the
metals laboratory for each instrument as specified in CLP. These limits are used to gauge
instrument sensitivity and when routinely evaluated, instrument performance without the
introduction of method variance can be determined.

Note: The annual MDL may be used in lieu of one of the semi-annual IDL sets,
providing required reporting limits are achieved.

1.1.3 Reporting Limits

Reporting Limits are defined as the lowest concentration of an analyte determined by a
given method in a given matrix that the laboratory feels can be reported with acceptable
quantitative: error or client requirements, values specified by the EPA methods or other
project and client requirements. Because of the high level of quantitative error associated
with determinations at the level of the MDL, the laboratory maintains reporting limits that
are higher than the MDL. Wherever possible, reporting is limited to values approximately
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3-5x the respective MDL to ensure confidence in the value reported. Client specific
requests for reporting to the IDL or MDL are special circumstances not to be confused
with the previous statement.

Water 0.2 ug/L 0.2 ug/L
Soil 0.033 mg/kg 0.1 mg/kg

' Reporting Lirnit is used for EPA Method 245.1 and SW-846 7470A/7471A. Reporting Limits may
vary depending on sample volume/size, dilution factors, and changes in the MDL.
2CRDL (Contract Required Detection Limit) is used for U.S. EPA CLP ILM04.0.

1.1.4 Definitions

Refer to Section 3.0 of the Laboratory's Quality Manual (LQM, Revision 02).

1.2 Summary of Method

This flameless cold vapor AA procedure is a physical method based on the absorption of
radiation at 253.7 nm by mercury vapor. The mercury is reduced to the elemental state
and swept from solution and passed through a cell of a double beam AA. Absorbance is a
function of mercury concentration.

2.0 INTERFERENCES
s Chloride, sulfide and certain volatile organic materials.

3.0 SAFETY

o Employess will adhere to the practices and policies in the STL Corporate Safety
Manual (CSM) and will read the MSDSs for the materials used in this method before
handling or using the material.
As always, general laboratory safety practices should always be followed
The standards contains potentially harmful levels of mercury. Care should be taken to
avoid contact with the stock solutions. Wash hands well if contacted.

4.0 .___EQUIPMENT AND SUPPLIES

e 2-Leeman Labs Model PS200 Automated Mercury Analyzer
¢ Class A volumetric glassware

e Eppendcrf pipettes
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5.0 REAGENTS AND STANDARDS
5.1 Reagents
511 Miscellaneous Reagents

¢ Hydrochloric Acid [HCI], Concentrated
o Nitric Acid [HNO,], Concentrated

o Sulfuric Acid [H,SO,], Concentrated

s Deionized (DI) Water, Type |l

5.1.2 Sodium Chloride-Hydroxylamine Hydrochloride Solution

Dissolve 240 g of sodium chloride and 240 g of hydroxylamine hydrochloride in sufficient
DI water to make 2-liters of solution.

o Life of Reagent: 1 Year
e Storage Requirements: None

5143 Stannous Chloride Solution

Dissolve 100 g of stannous chloride in 10% hydrochloric acid to make 1-liter of solution.

o Life of Reagent: 1 Month
« Storage Requirements: None

5.1.4 Potassium Permanganate, 5%

Dissolve 175 g of potassium permanganate into 3.5-liters of DI water.

s Life of Reagent: 1 Year
o Storage Requirements: None

5.1.5 Potassium Persulfate, 5%

Dissolve 17% g of potassium persulfate into 3,500 mLs of DI water.

s Life of Reagent: 1 Year
¢ Storage Requirements: None
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5.2 Standards All standards are prepared in Class A volumetric flasks.
5.21 Standard Stock Solution |; 1,000 ppm

A 1,000 ppm concentrated mercury standard is purchased from an outside supplier.

e Life of Standard: 1 Year
« Storage Requirements: None

5.2.2 Working Standard Solution |; 100 ppb

To a 1.0 L volumetric flask filled with ~800 mLs DI water, transfer 100 uLs of Stock
Solution | to the flask using a 100 ul. Eppendorf pipette. Add 2.5 mLs conc. nitric acid as
a preservative. Dilute to volume with DI Water. Invert and mix to insure complete mixture.

*For use in spiking Matrix Spikes, CRAs & the Standard Curve.

e Life of Standard: 24 Hours
e Storage Requirements: None

5.2.2.1 Working Standard Solution 1A; 25 ppb

To a 100 mL volumetric flask filled with ~80 mLs DI water, transfer 25 ulLs of Working
Standard Sclution | (Item 5.2.2) to the flask using an Eppendorf pipette. Dilute to volume
with DI Water. Invert and mix to insure complete mixture.

*For use in spiking Matrix Spikes, CRAs '& the Standard Curve in the Hot Block Digester

o Life of Standard: 24 Hours
e Storage Requirements: None

5.2.3 Standard Stock Solution 1I; 1,000 ppm

Purchased from an outside supplier as a 1,000 ppm solution and is from an alternate
source than that of Standard Stock Solution | (Rgt. 5.2.1).

o Life of Slandard: 1 Year
o Storage Requirements: None

5.2.4 Working Standard Solution ll; 200 ppb

To a 1.0 L volumetric flask filled with ~800 mLs DI water, add 2.5 mLs concentrated nitric
acid (as a preservative) and 200 ulLs of Standard Stock Solution Il to the flask (using a
200 ul Eppendorf pipette). Dilute to volume with DI water and invert several times to mix.
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*F-or use in spiking the ICV/CCV and LCS.

o Life of Standard: 24 Hours
o Storage Requirements: None

5.2.4.1 Working Standard Solution lIA; 50 ppb

To a 100 mL volumetric flask filled with ~80 mLs DI water, add 25 uls of Working
Standard Sclution Il (item 5.2.4) to the flask using an Eppendorf pipette. Dilute to volume
with DI Water. Invert and mix to insure complete mixture.

*For use in spiking the ICV/CCV and LCS in the Hot Block Digester

e Life of Standard: 24 Hours
¢ Storage Requirements: None

5.25 Working Standards for Mercury in Water

CRA (0.2 ug/L) 0.2 100 25
Matrix Spike (1.0 ug/L) 10 100 25

Hot Block -~

Init. Cal. Verif. (ICV) (2.0 ug/l) 1.0 100 25
Cont. Cal. Verif. (CCV) (1.0 ug/L) 0.5 100 25
Lab Control Sample (LCS) 1.0 100 25
(2.0 ug/L)

- “mLsof.. T Final Volume | FinalVolume -

Working Soln, .| ' “(mLs) ="} (mLs) - -

sy e e e s e s A llor A -+, Water Bath' | "Hot Block - -
Init. Cal. Verif (ICV) (2.0 ug/L) 1.0 100 25
Cont. Cal. Verif. (CCV) (1.0 ug/L) 0.5 100 25
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NoTte: ILMO04.0 requires the ICV and CCV to be at different levels.

6.0 CALIBRATION (NON-DAILY)

All calibration procedures are performed on a daily basis. Refer to Section 7.4 for details.

7.0 PROCEDURE

7.1 Quality Control Checks

The following Quality Control samples are performed with each batch of samples. Refer
to Section 8.0 for additional details.

-QC sample egiiency
Method Blank (MB) 1in 20 samples

< Reporting Limit (EPA / SW-846)

<CRDL (CLP)

80-120% Recovery (EPA / SW-846 / CLP)
85-115% Recovery (EPA 245.1 Only)

20 RPD unless the sample conc. is <5x RL,
then + RL. (EPA/SW-846)

e 20 RPD unless the sample conc. is <5x CRDL,
then + CRDL. (CLP)

LCS 1in 20 samples

Matrix Duplicate (MD)* | 1 in 20 samples

Matrix Spike (MS) 1in 20 samples | ¢ 75— 125% Recovery unless the sample
MS Duplicate (MSD)? concentration > spike ievel by 4x (EPA / SW-
846 / CLP)

85 — 115% Recovery (EPA 245.1)
> 50% Recovery; if <50% Recovery, Method of
Standard Additions (MSA) is required (TCLP)

' Drinking waters by EPA 245.1 and CLP analyses are analyzed at a frequency of 1 in 10
samples.

2 The sample selection for MS/MSD or MS/MD, where appropriate, are rotated among client
samples so that various matrix problems may be noted and/or addressed. MD’s are performed
only when requested by the client/project/contract. The MS/MSD are the routinely performed
matrix QC indicators.

7.2 Sample Preservation and Storage

Sample container, preservation techniques and holding times may vary and are
dependent on sample matrix, method of choice, regulatory compliance, and/or specific
contract or client request. Listed below are the holding times and preservations for the
referenced programs.
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Preservatior
pH <2, Cool 4 + 2°C 28 days VTS ?
pH <2, Cool 4 +2°C 28 days VTS
pH <2, Cool 4 +2°C 28 days VTS
pH <2, Cool 4 +2°C 26 days VTSR *

' Waters are preserved with nitric acid at pH <2; Soils are preserved at Cool 4 + 2°C.
2 Holding times include digestion and analysis.

*VTS: Verified Time of Sampling.

*VTSR: Verified Time of Sample Receipt.

7.3 Sample Preparation

7.3.1 Mercury Water Digestion Procedure - EPA Method 245.1 / CLP ILM04.0

Sample Volume 100 mLs 25 mLs

Reaction Vessel ' BOD Bottle, 300 mLs Sample Vials, 50 mLs
Sulfuric Acid (conc.) 5mlLs 1.25 mLs

Nitric Acid (conc.) 2.5mbLs 0.625 mLs

Potassium Permanganate, | 15 mLs 3.75 mLs

5% Sol. (W)

Potassium Persulfate, 8 mLs 2mLs

5% Sol. (W) ,

Preparation 2hrs. @ 90 - 95°C, Cool | 2 hrs. @ 90 - 95°C, Cool
Hydroxylamine Addition 6 mLs 1.5mLs

Total Volume 136.5mLs 34.125 mLs

NoTe: The sample should remain purple for 15 minutes after adding the potassium
permanganate. It the sample does not maintain the purple color, a second addition of potassium
permangana’e is added to all samples of the batch to maintain the purple color.

Proceed with the Stannous Chloride addition.

7.3.2 Mercury Water Digestion Procedure - SW-846 Method 7470A
ftem i hiiinen b Full Scale (WaterBath). [ < HotBlock -
Sample Volume 100 mls 25 mLs
Reaction Vessel BOD Bottle, 300 mLs Sample Vials, 50 mLs
Sulfuric Acid (conc.) 5SmlLs 1.25 mLs
Nitric Acid (conc.) 2.5mLs 0.625 mLs
Potassium Permanganate, 15 mLs 3.75 mLs
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dtem Full Scale (Water Bath), .|

5% Sol. (W)

Potassium Persulfate, 8 mLs 2mLs

5% Sol. (W/V)

Preparation 2 hrs. @ 90-95°C, Cool 2 hrs. @ 90 - 95°C, Cool
Hydroxylamine Addition 6 mLs 1.5mLs

Total Volume 136.5 mlLs 34.125 mLs

NOTE:

The sample should remain purple for 15 minutes after adding the potassium

permanganate. It the sample does not maintain the purple color, a second addition of potassium

permanganate is added to all samples of the batch to maintain the purple color,

Proceed with the Stannous Chloride addition.

7.33

Mercury Soil Digestion Procedure - SW-846 Method 7471A

NOTE: Three aliquots of soils (~0.2 g) are combined and digested as one sample.

Sarnple Weight

{3:1 HCI (conc.) to HNO, conc.)]

~ 0.6 - 0.7 grams
Reaction Vessel BOD Bottle, 300 mLs
DI Water, Type |l 5mLs
Aqua Regia 5mlLs

Preparation

2 min. @ 90-95°C, Cool

DI Water, Type Il 50 mLs

Potassium Permanganate, 15 mLs

5% Sol. (W)

Preparation 30 min. @90-95°C, Cool
Hydroxylamine Addition 6 mLs

Total Volume Dilute to 100 mLs

NOTE:

The sample should remain purple for 15 minutes after adding the potassium

permanganate. It the sample does not maintain the purple color, a second addition of potassium
permanganate is added to all samples of the batch to maintain the purple color.

Proceed with the Stannous Chloride addition.

7.3.4 Mercury Soil Digestion Procedure - EPA Method 245.5/ CLP ILM04.0
*u_’em;f;}ff; T e e e ZFull_ﬁﬁS_fc_":alé (Water Bath)’ FE R
Sample weight 0.2 - 0.3 grams
Reaction Vessel BOD bottle, 300 mLs
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Sulfuric Acid (conc.) 5 mLs
Nitric Acid (conc.) 2.5mLs
Preparation 2 min. @ 90 -95°C, Cool
Di Water, Type li 50 mLs
Potassium Permanganate, 5% Sol. | 15 mLs
(W)
. Potassium Persulfate, 5% Sol. (W/) | 8 mLs
Preparation 30 min. @ 90 - 95°, Cool
Hydroxylamine Addition 6 mLs
Total Volume Dilute to 100 mLs

NoTeE: The sample should remain purple for 15 minutes after adding the potassium
permanganatz. It the sample does not maintain the purple color, a second addition of potassium
permanganate is added to all samples of the batch to maintain the purpie color.

Proceed with the Stannous Chioride addition.

7.4 Calibration / Standardization

Before the instrument is used as a measurement device, the instrument response to
known reference materials must be determined. Ali sample measurements must be made
within this linear range of the instrument.

‘Standard. .=} Freque ontrol Limit.
Calibration Curve | Initially Corr. Coeff. > 0.995
IcvV After the Calibration Curve | ¢ 90 -110% Recovery (SW-846/CLP)
+ 95 - 105% Recovery (EPA)
ICB After the ICV s < Reporting Limit (EPA / SW-846)
s <CRDL (CLP)
CRA After ICB e No established limits.
ccv Every 10 readings; s 90 - 110% Recovery (EPA /CLP)
end of each run e 80— 120% Recovery (SW-846)
cCB Every 10 readings; e < Reporting Limit (EPA / SW-846)
End of each run e <CRDL (CLP)
7.4.1 Calibrating the System

The instrument must be calibrated before samples are analyzed.

To perform a standard EPA (Method 7470) calibration, press the F2 macro key and
"Macro:" prompt appears at the top of the, type “CLP3 STOP” and press enter. The
calibration routine will begin running. It is assumed that the five standards (0, 0.2, 0.5,
1.0, 3.0, and 5.0 ppb) have been loaded as standards 1 through 6. After the standards
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run, the check standards will run automatically. CLP3 STOP will accept the calibration.
"Macro:" RUNSTD will run standards only.

Note: If running ILM04.0 samples, choose “CLP3 STOP” to run ICV from Check Std. 2
(2 ppb) and all CCV's from Check Std. 3 (1 ppb).

To perform 2 calibration other than a standard EPA procedure, press the STD F6 action
key. The Standard screen appears and a "Run standard: 1 2 3 4 5 6 " message is
displayed at the bottom of the screen. Enter the number of the standard to be run (1-6)
and press enter. A "from replicate: 1 to: _ "message will then be displayed at the bottom
of the screen. Enter the first number in the "from replicate:" field and last number in the
“to:" field. Press ENTER. The system will run the standards.

NOTE: To stop a procedure at any time, press the Stop F10 action key.

The results of the calibration are automatically stored. To review the results, select

CALIBRATION from the Main Menu and then select LINE CALIBRATION to generate a
display.

Below are some guidelines for determining whether the results are acceptable:
¢ Do the %RSD's look acceptable for various concentrations?
¢ Is the correlation coefficient larger than 0.9957?

If the calibration results are acceptable, type A and press ENTER. A "New calibration
coefficients stored" message will be displayed at the bottom of the screen and the
samples can now begin to be analyzed..

7.4.2 Check Standards

This option allows for the verification that the calibration has not drifted. To check
standard coricentrations:

e From the Main Menu, select CALIBRATION and then select CHECK STANDARDS.
The check standard screen will appear.

» Type 1 for a check standard blank. Enter, in units specified on the standards page,
the range of acceptance.

o Type 2 for check standards cup 2. Type the concentration and Enter. Type the
percent acceptance and Enter.

o Repeat this for up to seven check standards.

* From Main Menu, select AUTOSAMPLES, then select SETUP and then check Enter
the C1 frequency (e.g., 5/EPA protocol)

o Haltt Enter Y if the instrument should halt after an unacceptable check standard.
Enter N for an alert only. Macros can be written to automatically recalibrate and rerun
samples if check standards fall outside specifications.
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7.5 Preventive Maintenance

The instrument requires some routine daily maintenance as well as some scheduled and
non-scheduled periodic maintenance. All maintenance will be recorded in the instruments
maintenance logbook. The following maintenance schedule lists the various maintenance
procedures and when they should be performed. Each of these procedures is described
in the following sections.

7.51 Maintenance Schedule

Drying Tube Must be changed daily.

Pump Tubing Weekly, or as needed.

Lamp Replace as needed (avg. 4 mos. - 1 yr.).

Optical Cell Clean as needed (typically monthly).

Liquid Gas Separator Replace every 1-3 yrs., as needed.

Internal Tubing Should not require replacement under normal circumstances.
7.5.2 Packing and Changing the Drying Tube

Under normal use, the drying tube must be changed each morning before analyzing
samples. (The drying tube is located on the front panel on the left side of the instrument)
Several tubes can be packed at one time and stored in an airtight container for a ready
supply.

To pack a tube, plug one end with quartz wool, pour in magnesium perchlorate to fill tube,
and plug the other end with quartz wool.

To change a tube, slightly loosen the nuts that hold the tube in at either end and slide the
used tube out of the fittings. Slide a fresh tube into the fittings and tighten the fittings with
your fingers to make a gas-tight seal.

To clean a tube, remove the quartz wool and the magnesium perchlorate. Either dispose
of as a solid waste or dissolve in water and dispose of as a liquid waste. Clean the tube
with ordinary laboratory glassware cleaner and dry thoroughly.

7.5.3 Replacing and Conditioning Pump Tubing

Pump Tubing should be replaced weekly or when it shows signs of wear. There are four
pump tubes: two for drainage, one for sample, and one for reductant. Each tube is fed
through a pump cassette which then clamps onto the pump head. Slide a tube through
the plastic clips at the bottom of a cassette until the plastic tab is secure. Hold the tube
taut, slide the loaded cassette onto the pump head, and lock the clamp up. Repeat for
the remaining tubes, then connect the tubes ends.
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For optimal performance, run DI water through new tubes for one hour to exercise them
before using them for running samples. To do this, select INSTRUMENT from the Main

Menu and then select OPERATION.

The INSTRUMENT:OPERATION screen will appear. Set the Pump Rate flow to the
standard rate for 5 mL/min (Type R and M and 5 Enter). Wait for one hour and then
connect the tubing to the appropriate fluids.

NoOTE: This procedure only needs to be done once, when the tubes are new and unused.

7.54 Replacing the Lamp

The mercury lamp has a life of about 2000 hours, between four months and a year of use.
The lamp needs to be replaced if the relative absorbance of a standard has changed
significantly while the optical cell is clean. If the lamp is suspected, it is faster to replace
the lamp and recalibrate than to clean the optical cell.

NoT1e: Before installation, clean the new lamp quartz with methanol and wipe it dry. Do
not get finger prints on the lamp and do not face the printing on the lamp toward the
optical cell.

Turn off the lamp (press the blue button on the front of the instrument).

Remove the front panel of the instrument (lift up and out).

Remove the optical assembly.

Remove the two screws on the lamp housing and take off the lamp cover.

Twist the lamp 90° and slide it straight out.

Insert the new lamp and rotate it 90° in the reverse direction to secure it in place.
Make sure that the lettering on the lamp will be facing to the left of the instrument
when it has been reinstalled. If it is not, remove the lamp and reinsert it correctly.

¢ Replace the optical assembly.

7.5.5 Cleaning the Optical Cell

If the relative absorbance of standards differs significantly from that of previous
calibrations, the optical cell (located inside the front panel) may be dirty and must be
cleaned:

e Tumn the lamp and the power off and remove the front panel by lifting it up and out.

e Remove the optics clamps, disconnect the detector, and rotate and lift out the
assembly. Disconnect the gas lines.

¢ Remove the six screws holding the lamp spacer and the detector spacer onto the
optical cell.
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+ Inspect the two ends with the lenses. If the external surface of the lenses appear to
be the orly contaminant, then clean. To clean use methanol. Install if no other
cleaning is necessary.

+ Disassemble the optical cell (using the allen wrench provided on the inside of the front
cover) by removing (in order) the screws, lens, and gasket at each end.

o Carefully clean the inside of the cell with laboratory glassware cleaner, taking care not
to scratch the inside surfaces. Rinse thoroughly, first with water and then with DI
water. Dry the cell in the oven (free of contaminants) for one hour at approximately 40
- 50°C.

» Clean the lenses with laboratory glassware cleaner and rinse thoroughly with hot tap
water. Flush lightly with methanol and dry by air or vacuum oven (maximum 50°C).

» Replace the gaskets (this is recommended although not required unless the gasket
shows signs of wear) and reassemble the optical cell. Cleaning of the gaskets should
only be done with DI water.

7.5.6 Replacing the Liquid Gas Separator

e The liquid gas separator (transparent block on the chemical panel) should only need
to be replaced once every one to three years, depending on the amount of use it
receives.

o To replace the separator, shut off the gas and liquid flow and flush the tubing with DI
Water for safety purposes. Disconnect the four lines and remove the two screws.
Remove the unit from the system, screw on a new one, reconnect the four lines, and
turn the gas and liquid flow back on.

7.5.7 Replacing Internal Tubing

Internal gas and Teflon tubes should last indefinitely and should not need to be replaced.
Periodically inspect all tubing for restrictions or blockages. If tubing should need to be
replaced, do so one piece at time to avoid any confusion while making connections.

7.6 Sample Analysis

7.6.1 Preparing the System

The following procedures must be performed each morning before warming up the
system:

e Press the F10 macro key to stop any currently running macro.

« Change the drying tube. Refer to maintenance, Section 7.5 for instructions.

« Release the clamps and check the pump tubing for wear. Under normal use, the tubes
will need to be replaced once a week. To replace the tubing, refer to maintenance,
Section 7.5 for instructions.

+ Check the reductant volume and refresh, if needed.

» Clean the rinse tank using standard lab cleaning practices, add fresh rinse.
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¢ |f the lamp has been off then turn on the lamp power and allow the lamp to warm up
for at least 45 minutes.

o [fthe system is shut off, power up all components and perform COLDSTRT macro.
¢ Start up the system.

7.6.2 Start-up Procedures

The start-up routine used will depend on the current state of the system. If it is in Overnite
mode, use the Warmstart macro (Section 7.6.3). If the system has been completely
powered down, run the Coldstart macro instead (Section 7.6.4).

7.6.3 Warm Start

« The Warmstart macro is used to prepare the instrument for operation if it is being
started up from a short-term (overnight) shutdown.

e To run the Warmstart macro, press the F2 macro key on the keyboard. Type
WARMSTRT and press ENTER. The system will wait for several minutes and then
turn on the pump and the gas flow to protocol speed. When the system is stable, a
beep will sound and an "Operation Complete” message will appear on the screen. The
instrument is now ready for operation.

764 Cold Start :

« The Coldstart macro procedure is used to prepare the instrument for operation if the
system has been shut down for an extended period of time. This procedure tums on
the liquid and the gas flow and then waits until the system thermally equilibrates
before beeping to indicate that it is ready to run. Perform an aperture test and make
any necessary adjustments to the aperture before analyzing samples.

o To run the Coldstart macro, press the F2 macro key on the keyboard, type
COLDSTRT and press ENTER. The Coldstart procedure takes approximately 2 1/2
hours. Do not attempt to operate the instrument before this procedure is complete, or
its performance will be significantly impaired.

« When a beep has sounded and an "Operation Complete" message is visible on the
screen, indicating the completion of the Coldstart procedure, check the apertures on
the optical cell and make any necessary adjustments; this procedure is documented in
Section 2.10, steps 1 and 2 of the operator's manual. When the aperture adjustments
are completed, the instrument is ready for operation.

765 Software Setup

* In order to run samples, enter all necessary information regarding the protocol,
sample ID)'s, calibration values, and autosampler parameters into the software. This
information is entered into a series of screens which are accessed from the Main
Menu. (Display the Main Menu at any time by pressing the F1 key)

o Perform each of the following steps in sequence to set up the software. When these
steps have been completed, the instrument will be able to run samples automatically.
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NOTE: The steps below comprise the basic daily software setup sequence. The software also
contains numerous advanced functions. Refer to the PS Series Reference Guide for a detailed
description of the many other keys and functions available for use with this system.

7.6.6 Name the Protocol

Protocols are operational determinations (parameters) for running calibrations and
samples. Name the desired protocol to instruct the instrument what its normal operational
values will be: for running the next batch of samples.

¢ From the Main Menu, select PROTOCOL and then select GET. The Protocol screen

will appear a “Get protocol name:" message will be displayed at the bottom of the
screen.

* Type the protocol name and press ENTER. This creates a protocol file.
Press the F1 key to return to the Main Menu.

7.6.7 Name the Folder

Once the protocol has been named, create a folder to hold all data generated from each
sequence of operation.

¢ From the Main Menu, select DATA OUTPUT and then select Open folder. The Folder
maintenance screen appears and an "Enter folder name:" message will be displayed
at the bottom of the screen.

e Type a folder name and press ENTER. The folder is created.

e Press the F1 key to return to the Main Menu.

7.6.8 Verify Values and Integration Times

Check to make sure that all values and integration times are correct for running the
samples:

e From the Main Menu, select PROTOCOL, then select SET Values. The Set Values
screen appears.
¢ For normal operation, enter the following values (as lllustrated below):

Number of Integrations: 1
1

Uptake time 0
Weight N
Dilution N
Percent Recovery N

+ Press F1 to return to the Main Menu.
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7.6.9 Enter values for onloffs, times, and gains

¢ From the Main Menu, select PROTOCOL, then select ON/OFFS, TIMES, GAINS.
The on/offs, times, gains screen appears and an "Enter integration time:" message is
displayed at the bottom of the screen.

e Type the desired integration time from between 1 and 30 seconds (the typically
selected value is 10 seconds) and press ENTER.

o Press the F1 key to return to the Main Menu.

7.6.10 Enter the Calibration Standard Concentrations:

¢ From the Main Menu, in sequence, select CALIBRATION, STANDARDS, and then
UNITS. The Units screen appears an "Enter units:" prompt is displayed at the bottom
of the screen.

¢ Type the desired unit of measurement (e.g., ppb) and press ENTER. The entry will
appear in the Units column above.

e Using the hot key, select each standard on the screen (S1-S6) and enter the
appropriate calibration standard concentration (e.g., S1-.00000, S2-.20000, S3-
.50000, S4-1.0000, $5-3.0000, S6-5.0000)

» Press the F1 key to retum to the Main Menu.

NoTte: Do not be concerned with the Ul (Update Intercept) and US (Update Slope)
columns at this time. If more information is required in these fields, refer to the PS Series
Reference Guide.

7.6.11 Reset the Calibration intensity Data

¢ From the Main Menu, select CALIBRATION, RESET, and NEW CALIBRATION
RESET. The Reset screen appears at the bottom of the screen.

e To erase any calibration data that may have already been done with this protocol,
enter Y and press ENTER. An "All Data Reset' message will appear when the
process is complete. (To escape this procedure, enter N instead.)

o Press the F1 key to return to the Main Menu.

7.6.12 Set the Autosampler Rinse Time

e From the Main Menu, select AUTOSAMPLER, SETUP, and RINSE TIME (seconds).
The Setup screen appears and an "Enter rinse time:" message is displayed at the
bottom of the screen.

e Type the desired value in seconds (typically 50) and press ENTER.

e Press the F1 key to return to the Main Menu.

7.6.13 Set up the Racks
¢ From the Main Menu, select AUTOSAMPLER and then RACK ENTRY. The Rack

screen appears and an "Enter rack name:" message is displayed at the bottom of the
screen.

o Type a rack name (either new or existing) and press ENTER. (If a new name is
entered, & prompt will appear to ask if you want to create a new rack: answer Y.)
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¢ Fill the sample cups to be used to within 1/4" from the top (to allow for two runs).
Using the autosampler layout in as a guide, load each sample cup into the rack and
enter the sample 1D into the appropriate (cup) position on the rack entry screen.

NOTE: For details on the INSERT key, rack calculation options, and advanced editing options,
refer to the PS Series Reference Guide.

o It is important to remember that the instrument can run two complete racks
unattended.
s Press the F1 key to return to the Main Menu.

7.6.14 Define start-to finish sample sequence

o From the Main Menu, select AUTOSAMPLER and then SETUP. Type the rack
number to be run (1 or 2). The prompt "Enter rack name" is displayed at the bottom of
the screen.

e Type the rack name and press ENTER. The Setup screen for that rack will appear
and a "Begin cup:" prompt will be displayed at the bottom of the screen.

¢ Enter the number (cup position) of the first cup to be sampled and press ENTER. An

"End cup:" prompt will now be displayed at the bottom of the screen.

Enter the number of the last cup to be sampled and press ENTER.

Press the F1 key to return to the Main Menu.

If using a second rack, repeat steps 1-5.

7.6.15 Running Samples

NoTe: Optimum Concentration Range = 0.2 ug/l. - 5 ug/L

e Press the F8 macro key. The Autosamples setup menu appears and a "Press F8
again to run sample" message will be displayed at the bottom of the screen.

o Press the F8 A Macro key again. The instrument will run the samples, print the
results, and store the data in the folder that was created.

* When all samples have been run, the system will beep and the word "idle" will appear
in the State field at the top of the screen. At this time, repeat the above steps to run
more samples or shut down the instrument. Refer to Section 7.6.16 for shutdown
procedures.

NoTE: Each sample takes ~2 minutes to run: a full tray (88 samples) will take ~2 1/2 hours to
complete. As operation is fully automatic, laboratory personnel need not be present while samples
are running.

7.6.16 Shutdown Procedures

There are two methods for shutting down the instrument. Under routine operation, when
the system is used daily, only the lamp is shut off (system power remains on) and the
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Overnite routine is used to put the unit into a "sleep mode". If the system is to be
completely turned off and not used for an extended period of time , or if it is to be shipped
or moved, use the long-term Shutdown routine instead. These two methods are described
below. For weekends or periods of "sleep” greater than 24 hours it is recommended to
turn off the mercury lamp using the blue button.

NoTE: Before shutting down the instrument, the system must have beeped to indicate completion
of the last procedure, and the word "Idle" should appear in the "State field in the top left of the
displayed screen.

7.6.17 Short-Term (Overnite Macro)

Press the F2 macro key, type OVERNITE, and press ENTER. Turn off power to the lamp
if the instrument will not be used for longer than 24 hours. In overnite mode, the pump
and gas flow will turn on every few minutes, run for a few seconds and then stop. This

cycle exercises the tubes so they don't get flat spots and fatigue, and the gas flow keeps
the optical cell dry.

SUGGESTION: If macros are used to automate the run procedures, call the Ovemite

procedure at the end (CM....) so that the system will shut down automatically when the
last procedure is finished.

7.6.18 Long-Term (Shutdown Macro)

The Shutdown macro procedure is designed to flush out all lines with DI water to get rid of
any chemical residues.

o Lift the sample tip and remove the rinse tray. Rinse and fill it with DI water and
replace the tray. Lower the sample tip into the cleaned tray.

+ Remove the reductant bottle cap and line and carefully place the tip of the line in the
rinse tank (rest the cap on the corner of the tray).

¢ Turn off the lamp.

e Press the F2 macro button. Type SHUTDOWN and press ENTER. When a “beep” is
heard and the word "ldle" appears in the State field at the top left of the screen (wait
several minutes), release all pump clamps.

+ Remove the front cover of the instrument and remove the optical cell (refer to Section
7.5). Disconnect the two gas lines on the left side of the cell and leave them hanging.
Replace the optical cell and the front cover.

NOTE: The next time the system is started up, remember to re-open the front cover, remove the
optical cell and reconnect the gas lines.

¢ Shut off power to the computer, monitor, printer, and finally the instrument itself.
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7.7 Documentation
7.74 Instrument Run-Log

The analysis of samples and standards is documented within the instrument run log

(Attachment 1) and supported by the instrument print-out. The runlog must be completed
for each days analysis.

7.7.2 Traceability of Standards

Custom made and single element stock standard solution which are traceable to NIST or
EPA are purchased. On receipt, each standard is recorded in LabNet (LIMS) and is
issued a unitjue source ID#. The manufacturer, lot #, date received, expiration date, date
of verification and the initials of the recording analyst are entered into the system.

7.7.3 Data Review

Analytical data goes through a 200% review cycle. The analyst and a trained data
reviewer petrform the reviews according to the criteria established on the data review
checklist (Attachment 2). Upon the first 100% review, the checklist is initialed and dated
as reviewed. The package, with its review sheet, comments and any corrective action
reports (CARs) is submitted to the supervisor, section manager, or peer reviewer for a
second review. Once again, the checklist is initialed and dated by the second reviewer.
The completed checklist remains on file with the original data.

8.0 QUALITY CONTROL

8.1 QC Summary

The laboratory generates annual statistically generated control limits and these can be
used when requested by the client, contract or QAPP. These limits are based on the
successive analysis of LCSs.

8.1.1 Calibration curve must be composed of a minimum of a blank and 5-
standards. A least square fit linear calibration curve must have a minimum correlation
coefficient of 0.995, which must be reported with the raw data.

8.1.2 ICV and ICB will be performed at the beginning of an analytical sequence.
The ICV must not vary more than a) 10% for SW-846 & CLP methods or b) 5% for EPA
Methods from its true value and must be prepared from a different source than the
calibration curve standards.

Calibration verification will be performed with a CCV and CCB every 10 samples and at
the end of the analysis. The CCV must not vary more than a) 20% for SW-846 methods
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or b) 10% for EPA & CLP methods from its true value and must be prepared from a
different source than the calibration curve standards. The CCB must be < Reporting Limit
(EPA / SW-846) / CRDL (CLP).

8.1.3 Dilute samples if they are more concentrated than the highest standard or if
they fall on the plateau of a calibration curve (dilute with a digested blank containing all
reagents, or repeat the analysis using a smaller sample volume).

8.1.4 A minimum of one MB must be analyzed per sample batch to determine if
contamination has occurred

8.1.5 An LCS will be included with each batch of 10 (drinking waters and EPA
245.1) or 20 (SW-846 or CLP) samples. The analyzed result must not vary more than

20% from the true value. For EPA Method 245.1, the LCS acceptance limits are 85-
115%.

8.1.6 Matrix spike and duplicate samples are analyzed with each batch of 10
(drinking waters and EPA 245.1) or 20 (SW-846 or CLP) samples.

8.2 Corrective Actions

When an out of control situation occurs, the analysts must use his/her best analytical
judgment and available resources to determine the corrective action to be taken. The out
of control situation may be caused by more than one variable. The analyst should seek
the assistance of his/her immediate supervisor, section manager, QA personnel, or other
experienced staff if he/she is uncertain of the cause of the out of control situation. The
test must nct be resumed until the source of the problem and an in-control status is
attained. All samples associated with the out of control situation should be reanalyzed.
Out of control data must never be released without approval of the supervisor, section
manager, QA personnel or the laboratory manager.

Listed below are steps that must be taken when an out of control situation occurs:

+ demonstrate that all the problems creating the out of control situation were addressed

e document the problem and the action which was taken to correct the problem on a
CAR

o document on the CAR that an in control has been achieved and receive approval
(signature) of the supervisor, section manager, QA personnel, or the laboratory
manager prior to the release of any analytical data associated with the problem.

8.21 Calibration Curve

o reanalyze the standard curve;

o prepare rnew stock and/or working standards;

¢ check reagents/solutions and prepare fresh if necessary.
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8.2.2 Initial Calibration Verification (ICV)

+ repeat ICV to verify proper preparation;

prepare new ICV from original stock;

recalibrate with a new standard curve;

prepare rew stock and/or working standards;

check reagents/solutions and prepare fresh if necessary.

8.2.3 Initial Calibration Blank (ICB)

¢ prepare new |CB to verify proper preparation;

o verify that the instrument base-line is stable and perform necessary maintenance,
cleaning, etc.. to achieve stability;

¢ determine the source of contamination by the process of elimination, carryover from a
previous analysis or reagent contamination and correct the problem;
check reagents/solutions and prepare fresh if necessary;
correct for any contamination and reanalyze ICB and any associated samples.

8.2.4 Laboratory Control Sample (LCS)

IfLCS is low:
o reanalyze LCS to verify that it is out of control;

» determine the source of error within the preparation procedure, repeat the sample set,
write a CAR.

If the LCS is high:

« reanalyze LCS to verify that it is out of control;

determine the source of error within the preparation procedure, repeat the sample set;
determine if the high result is due to contamination,;

check for contamination of reagents, LCS stock solution, or preparation area;

correct for contamination, reanalyze.

8.2.5 Method Blank (MB)

reanalyze MB to verify that it is beyond the reporting limit;

determine the source of contamination;

determine if the high result is due to contamination;

check for contamination of reagents or preparation area;

correct for contamination, reanalyze set;

in the extreme case where all samples in the set are at ieast 10X > the MB, reanalysis
will not be required. However, a CAR and approval will be necessary.

8.2.6 Matrix Duplicate (MD)

» the sample must be reprocessed and reanalyzed,

» if the reanalysis results in data that is still out of the control limit, then the sample will
be tickec! with a "™*";
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regardless of the outcome of the reanalysis, a CAR will be written and approved by
the Section Manager.

8.2.7 Matrix Spike (MS)

the sample must be reprocessed and reanalyzed;
if the reanalysis results in data that is stili out of the control limit, then the sample will
be ticked with a "N";

regardless of the outcome of the reanalysis, a CAR will be written and approved by
the Section Manager.

8.2.8 Continuing Calibration Verification (CCV)

repeat CCV to verify proper preparation;

prepare neaw CCV from original stock;

check for instrument base-line drift or a change in one or more of the reagents;

check reagents/solutions and prepare fresh if necessary;

recalibrate with a new standard curve and repeat all samples since the previous in
control CCV;

never dispose of any samples until you are sure that all QC, especially the CCV, are
within the control limits.

8.2.9 Continuing Calibration Blank (CCB)

prepare new CCB to verify proper preparation;

verify that the instrument base-line is stable and/or perform necessary maintenance,
cleaning, etc.. to achieve stability;

determine the source of contamination by the process of elimination, carryover from a
previous analysis or reagent contamination and correct the problem,

check reagents/solutions and prepare fresh if necessary;

correct for any contamination and reanalyze CCB and any associated samples;

never dispose of any samples until you are sure that all QC, especially the CCB are
within the control limits.

8.2.10 Summary

If any of the ICV, ICB, CCV or CCB results are out of control for any element, the
instrument is restandardized and the samples associated with the out of control
elements are reanalyzed.

If the MB or LCS are out of control for any element, the samples are redigested. An
exception is if the sample concentrations are > 10X the MB contamination, the results
are reportad as is.

If any of the MD or MS results are out of control, a reanalysis is performed if there is
sufficient sample. If there is insufficient sample, or the reanalysis is still out of control,
the client is notified of the poor results via a case narrative that is sent with the data
report.

CARs are available for out-of-control MB, LCS, MS and MD problems. These forms
are completed by the analyst performing the analysis. The forms are then reviewed
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and signed by the supervisor or section manager. The signed forms are kept on file
within the laboratory department and are used to prepare the case narrative (if
applicable).

9.0 DATA ANALYSIS AND CALCULATIONS

Perform a linear regression or quadratic fit analysis of the calibration standard resuits.
Compare sample results to the curve to determine the mercury concentration.

9.1 Water ug/L Hg = ug/L x Dilution Factor (Where L = Final digestate volume)

9.2 Soil mg/kg Hg = (ug/L) x L x Dilution Factor
wt(g) x fraction solids

(Where L = Finzi digestate volume)

Note: All dry weight corrections are made in LabNet at the time the final report is prepared.

9.3 Accuracy %R= (A;r-Ag) x 100
- A

Where:

A. = Total amount recovered in fortified sample

A, = Amount recovered in unfortified sample

A: = Amount added to sample

9.4 Precision RPD=]C,-C,| x 100
(C+Cy/2

Where:
C, = First me:asurement value
C, = Second measurement value

10.0 WASTE MANAGEMENT AND POLLUTION PREVENTION

¢ Waste from this process goes into the * Corrosive Wastewater” wastestream.

¢ Single ccmponent standards should not be mixed into the waste streams unless
approved by the Waste Coordinator. All standards with Hazardous constituents will
be turned in to the waste technician for disposal.

11.0 METHOD PERFORMANCE CRITERIA

Refer to Sections 1, 6, 7 and 8.

12.0 REFERENCES

Refer to Section 1.0.
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13.0 ATTACHMENTS

Attachment 1: Example: Analysis Instrument Runiog
Attachment 2: Example: Data Review Checklist

Historical File: Revision 00: 10/03/90 Revision 06: 03/16/00
Revision 01: 08/09/91 Revision 07; 05/23/01
Revision 02: 03/19/93 Revision 08: 09/06/02

Revision 03; 10/18/95
Revision 04: 01/24/97
Revision 05: 03/31/99

Reasons for Change, Revision 08:
¢ Updated the Health & Safety (3.0) and Waste Disposal (10.0) sections.
e Section 7.: Amended statement regarding MS/MSD and MS/MD.

U:\QC\SOPWME\2451.D0C
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Attachment 1:

Example: Analysis Runlog
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Mercury Digestion Log / Analytical Run Log Book #:
LabNet File:
C rcle Method:
a: Water. EPA 245.1 / SW-846 7470A Instrument: Leeman Labs PS200 (HG4)
b: Soil/Solid: EPA 245.5 /| SW-846 7471A Wavelength: 253.7 nm
¢ Water/Soil/Solid: U.S. EPA SOW ILM04.0 Optical Cell Length: 20.5cm
d. Other:
Sandard/Matrix Spike Source ID#; ICVICCVILCS Source I1D#: Equip. ID#;
Water Bath Temp.: Initial:; °C Final °C Control Limits: 90°C to 95°C  H,SO, Lot #:
Thermometer ID:___ Correction Factor: °C  HNO,Lot#: HCI Lot #:
R 2pipettor Volume Check:
0 HNO,, 25mL T H,80,50mL DOKMnO,15mL C K;S,0,4.0mL C NH,OH-HC} 6.0 mL
Comments:
™ Sample Size
AS Sample #/QC ID {mils or g per % Solids | Anal. Comments

| Pos. # finat vol ') Dil.
{
-
r—_
—

QC2 ICVICCV: 100 / 25 mLs

QAC1 ICB/CCB: 100 / 25mlLs
— o

(1C2 CCV: 100 / 25mLs

QC1 CCB: 100 / 25 mlLs
“\Water bath digestion requires 100 mL final volume; Hot block digestion requires a 25 mL final volume.
Preparation Signaturs: Date: Time In; Time Out; o
Analyst Signature: Date Analyzed: Date LIMS'd:
Reviewer Signature: Date:
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Attachment 2.

Example: Data Review Checklist
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Mercury Data Review Checklist: Automated CV (PS 200)

InstrumentID: HG3 HG4 (circle one) LabNet Batch No.:

Analyst Initial(s): Date:

Copies:

Vedefervedededevrdedededede e dedrdrkdedriededriedefrdriok-deiede R e Ak R dedede v i de dode deiek dede de dedcdodededrie ek dodkedelede el
QC Type: a. CLP b. Standard ¢c. TCLP d. Drinking Waters e. Solubles

l. Calibration:

Analyst Reviewer
1. Calibration is clearly documented.
a. c.c.: 0.995t0 1.000
b. y-intercept:  Std. QC: <RL; CLP QC: <CRDL

2. Calibration Verification

CLP QC: Every 10 Sample Botties

Std. QC: Every 20 Sample Bottles

TCLP QC: Every 20 Sample Bottles

Drinking Waters: Every 10 Sample Bottles

a. ICVICCV StdJSW-846: + 10% (ICV); + 20% (CCV);
CLP: +10% (ICV); + 10% (CCV)
EPA 245.1/1245.5: + 5% (ICV); + 10% (CCV) |

b. ICB/CCB Std.QC: <RL; CLP QC: <CRDL !

3. CRA ' |
CLP QC: At CRDL; Analyzed each Calibration; No Limit; Std. QC: At CRDL.; Analyzed Daily; + RL :

il. Sample Analysis:

Analyst Reviewer
1. Each Preparation Batch:
a. Must be clearly identified
b. Contains a maximum of 20 samples
¢. 1PrepBlank: CLP: <CRDL; Std.QC: <RL
d. 1LCS: StdJCLP: 80-120% Rec.  EPA 245.1: 85-115% Rec.
e. 1 Matrix Spike; StdJCLP: 75-125% Rec.; Unless the sample conc. exceeds the spike conc.
by factor 4x. ' TCLP: > 50% Rec.; If <50%, MSA analysis is required
245.1: 85-115% Rec.
f. 1 Matrix Duplicate: Std.: RPD/RSD limits are 20% Unless the sample conc. is <5x RL then + RL
CLP: RPD or RSD limits are 20%; Unless the sample conc. is <5x CROL then
+ CRDL applies.
g. % TS for samples to be reported on a Dry W

| |
| L

||

1. Data Documentation
Analyst Reviewer

1. The instrument and current conditions must be clearly documented. The Temperature of the VWater
____ Bathmustbe 95°C.
____ 2 AllPercent Recoveries and RPD's need to be documented in the raw data.
3 If the CCB/PB and/or CCV/LCS are outside of the control limits, a CAR must be written and the
Section Manager or Unit Leader must be notified that redigestion is required.
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Mercury Data Review Checklist: Automated CV (PS 200)

Ill. Data Documentation (continued)
Analyst Reviewer

4. Matrix Spike outside the control limits:
a. CLP QC: No corrective action required, the sample is ticked appropriately.
b. Std. QC: A CAR must be written and the Section Manager or Unit Leader must make the
decision as to whether re-digestion is required.
¢. If MSA is performed; check the calculation.
5. Sample Duplicate outside the control limits:
a. CLP QC: Normally no corrective action required, and the result is ticked appropriately.
b. Std. QC: A CAR must be written and the Section Manager or Unit Leader must make the
decision as to whether redigestion is required.
6. The sample data and QC is recorded in the databook in the order in which they were analyzed. All:
unused data is clearly identified.
7. Standard Traceability is correctly documented.
8. Data Report accurately reflects the documentation in the Databook and the LIMS Spreadsheet.
9. The analyst's full signature is required on the following:
a. Instrument Data Report
b. Databook
¢. Data Review Checklist
d. Print out LabNet Pages, Raw Data, QC, and RunlLog
e. Samples needing copying are clearly marked
10. All unused portions of the data page are Z'd out.
1°. Proper Corrective Action Documentation for any out of control situation is clearly identified.

IV. Miscellaneous

Analyst Reviewer

____ 1. Is Sampie Prep Linked?

2. IsTCLP Linked? (Shift F9 from the start page)

____ 3. Did all dilutions carry over for MD, MS, MSD (where applicable)?
____ 4. Did all prep and analysis matrices match up?

Comments:;
Analyst Signature: Date:
Reviewer Signature: Date:
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1.0 ScoPE / APPLICATION

This Standard Operating Procedure (SOP) outlines the guidelines for the Toxicity
Characteristic Leaching Procedure (TCLP). This SOP was written using 40 CFR 261
(Appendix 1) and SW-846, 3rd Edition, Method 1311 as reference.

1.1 Method Sensitivity

1.11 Method Detection Limits

Not Applicable. Refer to the analytical SOPs.

1.1.2 Reporting Limits

Not Applicable. Refer to the analytical SOPs.

1.1.3 Definitions

Refer to Section 3.0 of the Laboratory’s Quality Manual (LQM, Revision 01).

1.2 Summary of Method

TCLP is designed to determine the mobility of both organic and inorganic contaminants
present in liquid, solids and multi-phasic wastes.

Two distinct methods are utilized depending on whether volatile organics or other organic
and metal constituents will be analyzed. A special zero-headspace extractor (ZHE) is
used for volatile sample preparation and 2.0-Liter HDPE plastic or Teflon bottles are used
for the other constituents.

e For solid wastes or wastes that contain significant amounts of solid material, the
particle size is reduced and the liquid phase (if any) is separated from the solid phase
and stored for later analysis. The solid phase is extracted with an amount of
extraction fluid that is equal to 20 times the weight of the solid material.

« For VOA's, the liquid and solid phases are separated by filtering prior to and after the
extraction. For all other parameters, the liquid and solids phases are separated after
the extraction

e A portion of the extract for metals analysis only are spiked by the TCLP analyst with

the analyies of concern (at the regulatory level) and acidified with nitric acid to a pH <
2. (Refer to Appendix A for this procedure.)
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The TCLP sample is then analyzed by the appropriate method for organic and metal
constituents. Refer to Figure 1 for the TCLP Flowchart; Table 1 for a listing of the Toxicity
Characteristic Constituents and Regulatory Levels; and Table 2 for the maximum sample
holding times.

2.0 INTERFERENCES

o Since this is a preparation procedure, interferences will only become apparent at the
spiking and analysis stage. Interferences for spiking and for instrumentation are
discussed in the analytical SOPs.

¢ A physical interference may occur for pH readings if the waste material is high in
organic material (such as an oil). The waste may coat the pH probe, which affects the
ability to cbtain an accurate reading. When this type of interference occurs, pH paper
is used instead of a meter for the final pH measurement. The use of pH paper is
documented in the laboratory logbook.

3.0 SAFETY

e As always, general laboratory safety practices should always be followed. Waste
samples should be handled with care due to the uncertainty of the properties and
contents involved.

e Refer to the specific Material Safety Data Sheets (MSDSs) for the hazardous
properties of any chemical or reagent involved in this procedure.
Acids should be handled with care.

e Since all samples that are being tested may contain hazardous substances, care
should be taken to avoid contact with the samples or the filtrates.

4.0 EQUIPMENT AND SUPPLIES -

e The extractor is a custom made rotary type design that meets the specifications of
tumbling the samples at a rate of 30 + 2 RPMs.
2-Liter Nalgene bottles (HDPE for metals)
2-liter Teflon bottles [For organics (BNA, Herb/Pest)]

e pH meter and paper - pH meter accurate to +0.05 pH units at 25°C. Refer to the pH
SOP (UWC-SOP-150.1) for details on meter calibration.

« Filtering apparatus - pressure filter using compressed Nitrogen as the purge gas

» Zero Headspace extraction vessel (ZHE) - purchased unit for volatiles

o Filter paper - glass fiber, 0.7 um pore size.

NOTE: Filters shall be made of borosilicate glass fiber. When evaluating the mobility of
metals, filters shall be acid-washed prior to use by rinsing with 1 N nitric acid followed by 3
consecutive rinses with deionized distilled water (a minimum of 1 L per rinse is recommended).

e Lab balance capable of reading + 0.01 g

o *Tedlar Bags *Registered Trademark

e ZHE Extraction Fluid Transfer Device - any device capable of transferring the
extraction fluid to the ZHE without changing the nature of the extraction fluid is
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acceptable (e.g., a positive displacement or a peristaltic pump, a gas tight syringe,
pressure filtration unit).

5.0 REAGENTS AND STANDARDS

5.1 Hydrochloric Acid, 1.0 N

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, carefully add 83

mLs of concentrated hydrochloric acid. Swirl the flask to mix. Dilute to volume with Milli-
Q water.

o Life of Reagent: 1 year
e Storage Requirements: None

5.2 Nitric Acid, 1.0 N

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, carefully add 64
mLs of concentrated nitric acid. Swirl the flask to mix. Dilute to volume with Milli-Q water.

» Life of Reagent: 1 year
e Storage Requirements: None

5.3 Sodium Hydroxide, 1.0 N

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, add 40.0 g of
sodium hydroxide pellets. Swirl the flask to mix. This is an EXOTHERMIC reaction. The
flask should be placed in a cool water bath when mixing. Dilute to volume with Milli-Q
water.

o Life of Reagent. 1 year
o Storage Requirements: None

5.4 Glacial Acetic Acid, Reagent Grade

Purchased.

o Life of Reagent. 1year
o Storage Reguirements: None
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5.5 Extraction Fluid #1

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, carefully add 5.7
mLs of glacial acetic acid. Swirl the flask to mix. Then add 64.3 mLs of 1.0 N sodium
hydroxide solution (Rgt. 5.3) and swirl to mix once again. Dilute to volume with Milli-Q
water. The pH of this extraction fluid should be 4.93 + 0.05.

o Life of Reagent: 1 day
e Storage Requirements: None

5.6 Extraction Fluid #2

To a 1-L Class A volumetric flask containing ~500 mLs of Milli-Q water, carefully add 5.7
mL of glacial acetic acid. Swirl the flask to mix. Dilute to volume with Milli-Q water. The
pH of this Extraction Fiuid should be 2.88 + 0.05.

o Life of Reagent: 1 day
e Storage Requirements: None

6.0 CALIBRATION (NON-DAILY)
Not Applicable.

7.0 PROCEDURE

71 Quality Control Checks

Refer to Section 8.1.

7.2 Sample Preservation and Storage
EV From: TCEP 1 - rative-: |
. ‘Extraction - fraction’. . -

T “To:: Preparative - etermina El

‘Parameter - 1 Extraction i cf¢ ¢ Apalysis it E _
Volatiles NA 28 days
Semi-Volatiles 7 days 61 days
Mercury NA 56 days
Metals (except Hg) 180 days NA 180 days 360 days

NA = Not Applicable
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7.3 Sample Preparation / Size
7.3.1 Inorganics & Semi-Volatiles
Samples ccntaining 100% solids 100g solid
Samples ccntaining 0.5% - 99.9% solids | 100 g solid ideally, 75.0 g solid minimum
7.3.2 Organics & Volatiles
Samples containing 100% solids 25 g solid
Samples containing 5% - 99.9% solids 25 g solid
Samples containing <5% solids 500 g solid
7.4 Calibration / Standardization

Refer to SOF No. UWC-150.1 for instructions on calibrating the pH meter.

7.5 Preventive Maintenance

o The main preventive maintenance required is keeping the area and all equipment
clean and free of contaminants.

e The pH probe should be checked periodically for bubbles. The probes are replaced
when needed.

e The ZHE's shall be checked for leaks after every use.

7.6 Sample Extraction

7.6.1 Procedure when Volatiles are Not Involved

Although a minimum sample size of 100 grams is required, a larger sample size may be
necessary, depending on the percent solids of the waste sample. Enough waste sample
should be collected such that at least 75 grams of the solid phase of the waste (as
determined using glass fiber filter filtration) is extracted. This will ensure that there is
adequate extract for the required analyses (semivolatiles, metals, pesticides and
herbicides).

The determination of which extraction fluid to use (sec. 7.6.1.12) may also be conducted

at the start of this procedure. This determination shall be on the solid phase of the waste
(as obtained using glass fiber filter filtration).
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7.6.1.1 If the waste will obviously yield no free liquid when subjected to pressure

filtration, weigh out a representative 100.0 g portion of the sample and proceed to
7.6.1.11.

7.6.1.2 if the sample is liquid or multi-phasic, liquid/solid separation is required.
This involves the filtration device outlined in secs. 7.6.1.3 through 7.6.1.9.

7613 Pre-weigh the filter and the container which will receive the filtrate.

7614 Assemble the filter holder and filter.

7.6.1.5 Weigh out a representative 100 g sub-sample of the waste and record the
weight.
7.6.1.6 Allow slurries to stand to permit the solid phase to settle. Wastes that settle

slowly may be: centrifuged prior to filtration.
7617 Transfer the waste sample to the filter holder.

NoOTE: If waste material has obviously adhered to the container used to transfer
the sample to the filtration apparatus, determine the weight of this residue and subtract it
from the sample weight determined in sec. 7.6.1.5 to determine the weight of the waste
sample which will be filtered.

Gradually apply pressure of 10 psi, until gas moves through the filter. If this point is not
reached under 10 psi, and if no additional liquid has passed through the filter in any two
minute interval, slowly increase the pressure in 10 psi increments to a maximum of 50 psi.
After each incremental increase of 10 psi, if the pressurizing gas has not moved through
the filter in any two minute interval, proceed to the next 10 psi increment. When the
pressurizing gas begins to move through the filter, or when liquid flow has ceased at 50
psi, filtration is stopped.

7.6.1.8 The material in the filter holder is defined as the solid phase of the waste,
and the filtrate is defined as the liquid phase.

NoOTE: Some wastes, such as oily wastes and some paint wastes will obviously
contain some material that appears to be a liquid - but even after applying pressure
filtration this material may not filter. In this case, the material within the filtration device is
defined as a solid and is carried through the extraction as a solid.
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7.6.1.9 Determine the weight of the liquid phase by subtracting the totat weight of

the filtrate container (sec. 7.6.1.3) from the total weight of the filtrate-filled container. The
liquid phase may now be either analyzed (sec. 7.6.1.15) or stored at 4 + 2°C until time of
analysis.

The weight of the solid phase of the waste sample is determined by subtracting the
weight of the liquid phase from the weight of the total waste sample, as determined in
sec. 7.6.1.5 or 7.6.1.7. Record the weight of the liquid and solid phases.

NoTE: If the weight of the solid phase of the waste is < 75 g. Review the
beginning of section 7.3 about sample sizes.

7.6.1.10 The sample will be handled differently from this point, depending on
whether it contains more or less than 0.5% solids. If the sample obviously has >0.5%
solids, go to sec. 7.6.1.11. If it appears that the solid may comprise less than 0.5% of the
total waste, the percent solids will be determined as follows:

Remove the solid phase and filter from the filtration apparatus.

e Dry the filter and solid phase at 100 + 20°C until two successive weighings yield the
same value. Record the final weight.

o Calculate the percent solids as follows:

(weight of waste & filters) - (tared weight of filters) x 100 = % solids
initial weight of waste

e If the solid phase comprises <0.5% of the waste, it is discarded and the liquid phase is
defined as the TCLP extract. Proceed to sec. 7.6.1.14.

« If the solid is >0.5% of the waste, return to sec. 7.6.1.1 and begin the procedure with a
new sample of waste. Do not extract the solid that has been dried.

7.6.1.11 if the sample has more than 0.5% solids, it is now evaluated for particle
size. If the solid material is' capable of passing through a 9.5 mm sieve, proceed to sec.
7.6.1.12. H the particle size is larger than 9.5 mm, the solid material is prepared for
extraction by crushing until it is < 8.5 mm.

7.6.1.12 This step describes the determination of the appropriate extracting fiuid to
use.

e Weigh cut a small sub-sample of the solid phase of the waste, reduce the solid (if

necessary) to a particle size of approximately 1 mm in diameter or iess, and transfer a
5.0 g portion to a 250 mL. beaker.
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o Add 96.5 mL DI water, cover with watch glass, and stir vigorously for five minutes
using a magnetic stirrer. Measure and record the pH. If the pH is < 5.0, extraction
fluid # 1 is used. Proceed to sec. 7.6.1.13.

o If the pH is >5.0, add 3.5 mL 1.0 N hydrochloric acid, stir for 30 seconds and heat to
50°C. Continue heating at 50°C for ten minutes.

o Let the solution cool to room temperature and record the pH. if pH is < 5.0, use
extraction fluid #1. If the pH is > 5.0, use extraction fluid #2.

7.6.1.13 Transfer the solid material into the extractor vessel, including the filter used
to separate the initial liquid from the solid phase.

NoTE: If any of the solid phase remains adhered to the walls of the filter holder, or
the container used to transfer the waste, its weight shall be determined, subtracted from
the weight of the solid phase of the waste, as determined above, and this weight is used
in calculating the amount of extraction fluid to add into the extractor bottle.

Slowly add an amount of the appropriate extraction fluid into the extractor bottle equal to
20 times the weight of the solid phase that has been placed into the extractor bottle.

Close the extractor bottle tightly, and place in the rotary extractor and rotate for 18 + 2
hours. The ambient room temperature shall be maintained at 23 + 2°C during the
extraction period.

7.6.1.14 Following the 18 hour extraction, the material in the extractor vessel is
separated info its component liquid and solid phases by filtering through a new glass fiber
filter as outlined in Sec. 7.6.1.7.

7.6.1.15 The TCLP extract is now prepared as follows:

» |f the waste contained no initial liquid phase, the filtered liquid material obtained from
Sec. 7.6.1.14 is defined as the TCLP extract. Proceed to Sec. 7.6.1.16.

+ |f compatible (e.g., will not form a precipitate or has multiple phases), the filtered liquid
is combined with the initial liquid phase of the waste. This combined liquid is defined
as the TCLP extract.

o If the initial liquid phase of the waste, as obtained from Sec. 7.6.1.9 is not compatible
with the filtered liquid resulting from Sec. 7.6.1.14, the liquids are not combined. The
liquids are collectively defined as the TCLP extract and are analyzed separately.

7.6.1.16 The TCLP extracts are prepared according to the procedures for the

particular analysis (organics or metals) before being analyzed. Following the collection of
the TCLP extract, the pH of the extract should be recorded. Immediately aliquot and
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reserve for analysis (metals only). Metals must be acidified with Nitric Acid to pH <2.
Refrigerate the aliquots at 4 + 2°C.

7.6.2 Procedure for Volatiles by ZHE

The ZHE device has approximately a 500 mL internal capacity. Although a minimum
sample size of 100 grams is required in Section 7.6.1, the ZHE can only accommodate a
maximum 100% solids sample of 25 grams. This is due to the need to add an amount of
extraction fluid equal to 20 times the weight of the solid phase. Sec. 7.6.2.4 provides the
means by which to determine the approximate sample size for the ZHE device. Although
the following procedure allows for particle size reduction during the procedure, this could
result in the loss of volatile compounds. If possible, any particle size reduction (see Sec.
7.6.2.5) should be conducted on the sample as it is being taken. Particle size reduction
should only be conducted during the procedure if there is no other choice.

In carrying out the following steps, do not allow the waste to be exposed to the
atmosphere for any more time than is absolutely necessary.

7.6.2.1 Pre-weigh the (evacuated) container which will receive the filtrate, and set it
aside.
76.2.2 Place the ZHE piston within the body of the ZHE (it may be helpful to first

moisten the piston o-rings slightly with extraction fluid). Secure the gas inlet/outlet flange
(bottom flange) onto the ZHE body in accordance with the manufacturer's instructions.

Secure the glass fiber filter between the support screens and set it aside. Set liquid
inlet/outlet flange (top flange) aside.

7.6.23 If the waste will obviously yield no free liquid when subjected to pressure
filtration, weigh out a representative 25 g sample of the waste, record the weight, and
proceed to Sec. 7.6.2.5.

76.24 This sec. provides the means by which to determine the approximate
sample size for the ZHE device. If the waste is liquid or multi-phasic, follow the procedure
outiined in Steps 7.6.1.2 to 7.6.1.9 (using the Section 7.6.1 filtration apparatus), and
obtain the percent solids by dividing the weight of the solid phase of the waste by the
original sample size used. |f the waste obviously contain >0.5% solids, go to Sec.
7.6.2.4. If it appears that the solid may comprise <0.5% of the waste, see below.

* Determine the percent solids by using the procedure outlined in Sec. 7.6.1.10. If the
waste ccntains <0.5% solids, weigh out a 100 g minimum sample, proceed to Sec.
7.6.2.7 and follow until the liquid phase of the waste is filtered using the ZHE device
(Sec. 7.6.2.8). This liquid filtrate is defined as the TCLP extract and is analyzed
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directly. If the waste contains > 0.5% solids, repeat Sec, 7.6.2.4 using a new 100 g
minimum sample, determine the percent solids, and proceed on.

o |If the sarnple is <0.5% solids, weigh out 500 g of sample and record the weight
(proceed to Sec. 7.6.2.5).

o |f the sample is > 0.5% solids, the maximum amount of sample the ZHE can
accommodate is determined by dividing 25 grams by the percent solids obtained from

Sec. 7.6.2.4. Weigh out a new representative sample of the determined size by the
following alculation:

weight of waste to change ZHE = 25 x 100
percent solids

7.6.25 After a representative sample of the waste has been weighed out and
recorded, the: sample is now evaluated for the particle size (see beginning of Procedure
7.6.2). If the solid material within the waste will obviously pass through a 9.5 mm sieve,
proceed immediately to Sec. 7.6.2.6. If the particle size is larger than that described
above, the solid material which does not meet the above criteria is separated from the
liquid phase by sieving, and the solid is prepared for extraction by crushing until the
particle size is < 9.5 mm.

NoOTE: Wastes and appropriate equipment should be refrigerated, if possible, to 4
+ 2°C prior to particle size reduction. If reduction of the solid phase of the waste is
necessary, exposure of the waste to the atmosphere should be avoided to the furthest
extent possible.

When particle size has been appropriately altered, the solid is re-combined with the rest
of the waste.

7.6.2.6 Waste slurries should not be allowed to stand to permit the solid phase to
settle. Wastes that settle slowly shall not be centrifuged prior to filtration. Again, this is to
minimize the loss of volatile compounds to the atmosphere.

7.6.2.7 Transfer the entire sample (liquid and solid phases) quickly to the ZHE. If
there is no solid/liquid separation, proceed to sec. 7.6.2.11.

Secure the filter and support screens into the top flange of the device and secure the top
flange to the ZHE body in accordance with the manufacturer's instructions. Tighten all
ZHE fittings and place the device in the vertical position (gas inlet/outlet flange on the
bottom). Do not attach the extract collection device to the top plate.
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NOTE: if waste material has obviously adhered to the container used to transfer

the sample o the ZHE, determine the weight of this residue and subtract it from the

sample weight determined in Sec. 7.6.2.4, to determine the weight of the waste sample
which will be filtered.

Attach a gas line to the gas inlet/outlet valve (bottom flange), and with the liquid
inlet/outlet valve (top flange) open, begin applying gentle pressure of 1-10 psi (more if
necessary) to slowly force all headspace out of the ZHE device.

At the first appearance of liquid from the liquid inlet/outlet valve, quickly close the valve
and discontinue pressure.

7.6.2.8 Attach the evacuated pre-weighed filtrate collection container to the liquid
inlet/outlet valve and open valve. Begin applying gentle pressure of 1 - 10 psi to force the
liquid phase into the filtrate collection container. If no additional liquid has passed through
the filter in any two-minute interval, slowly increase the pressure in 10 psi increments to a
maximum of 50 psi.

After each incremental increase of 10 psi, if no additional liquid has passed through the
filter in any two-minute interval, proceed to the next 10 psi increment. When liquid flow
has ceased. such that continued pressure filtration at 50 psi does not result in any
additional filtrate within any two-minute period, filtration is stopped. Close the liquid
inlet/outlet valve, discontinue pressure to the piston, and disconnect the filtrate collection
container.

NoTE: instantaneous application of high pressure can degrade the glass fiber filter
and may cause premature plugging.

7.6.2.9 The material in the ZHE is defined as the solid phase of the waste, and the
filtrate is defined as the liquid phase.

NOTE: Some wastes, such as oily wastes and some paint wastes, will obviously
contain some material which appears to be a liquid - but even after applying pressure
filtration this material will not filter. If this is the case, the material within the filtration
device is defined as a solid, and is carried through the TCLP extraction as a solid.

If the original waste contained <0.5% solids (see Sec. 7.6.2.4) this filtrate is defined as the
TCLP extract, and is analyzed directly - proceed to Sec. 7.6.2.13.

7.6.2.10 Determine the weight of the liquid phase by subtracting the weight of the
filtrate container (see Sec. 7.6.2.1) from the total weight of the filtrate-filled container. The
liquid phase may now be either analyzed or stored at 4 + 2°C until time of analysis. The
weight of the solid phase of the waste sample is determined by subtracting the weight of
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the liquid phase from the weight of the total waste sample (see Sec. 7.6.2.4). Record the
final weight of the liquid and solid phases.

7.6.2.11 The following details how to add the appropriate amount of extraction fluid
to the solid material within the ZHE and agitation of the ZHE vessel.

Extraction fluid #1 is used in all cases.

e With the ZHE in the vertical position, attach a line from the extraction fluid reservoir to
the liquid inlet/outlet valve. The line used shall contain fresh extraction fluid and
should be pre-flushed with fluid to eliminate any air pockets in the line. Release gas
pressure on the ZHE piston (from the gas inlet/outlet valve), open the liquid inlet/outlet
valve, and begin transferring extraction fluid into the ZHE. Continue pumping
extraction fluid into the ZHE until the amount of fluid introduced into the device equals
20 times the weight of the solid phase of the waste that is in the ZHE.

o After the extraction fluid has been added, immediately close the liquid inlet/outlet valve
and disconnect the extraction fluid line. Check the ZHE to make sure that all valves
are in their closed positions. Pick up the ZHE and physically rotate the device in an
end-over-end fashion two or three times. Reposition the ZHE in the vertical position
with the liquid inlet/outlet valve on top.

Put 5-10 psi behind the piston and slowly open the liquid inlet/outlet valve to bleed out
any headspace (into a hood) that may have been introduced due to the addition of
extraction fluid. This is a check to show that the piston moves under 15 psi and that
the o-rings are ok. This bleeding shall be done quickly and shall be stopped at the
first appearance of liquid from the valve. Re-pressurize the ZHE with 5-10 psi and
check all ZHE fittings to ensure that they are closed.

¢ Place the ZHE in the rotary extractor apparatus and rotate the ZHE for 18 + 2 hours.
The temperature of the room shall be maintained at 23 + 2°C during agitation.

7.6.2.12 Following the 18 hour extraction, check the pressure behind the ZHE piston
by quickly opening and closing the gas inlet/outlet valve and noting the escape of gas. If
the pressure has not been maintained (i.e., no gas release is observed) the device is
leaking. Replace ZHE o-rings or other fittings, as necessary, and re-do the extraction
with a new sample of waste. The original extract can not be used. If the pressure within
the device has been maintained, the material in the extractor vessel is once again
separated into its component liquid and solid phases. [f the waste contained an initial
liquid phase, the liquid may be filtered directly into the same filtrate collection container
holding the initial liquid phase of the waste, unless doing so would create multiple phases,
or unless there is not enough volume left within the filtrate collection container. A
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separate filtrate collection container must be used in these cases. Filter through the glass
fiber filter, using the ZHE device as discussed in Sec. 7.6.2.8.

7.6.213 If the waste contained no initial liquid phase, the filtered liquid material
obtained frorn Sec. 7.6.2.12 is defined as the TCLP extract. If the waste contained an
initial liquid phase the filtered liquid material obtained from Sec. 7.6.2.12 and the initial
liquid phase (Sec. 7.6.2.8) are collectively defined as the TCLP extract.

7.7 Documentation
7.71 Analysis Logbook

The analysis of samples and standards is documented within the instrument run log and
supported by the instrument print-out. The runlog must be completed for each days
analysis. An example of an analysis log page appears in Appendix B.

8.0 _QUALITY CONTROL

NOTE: All quality control measures described in the appropriate analytical methods
shall be followed.

8.1 QC Summary

8.1.1 | For each batch or maximum of 20 samples extracted, an extraction blank is

also extracted.

8.1.2 The blank for the non-volatile extract is two liters of the appropriate
extraction fluid run through the procedure. A blank extraction fluid must be prepared for
each type of fluid used per batch. If both extraction fluids are used, two blanks must be
analyzed. The blank for the volatile analysis is the ZHE vessel filled with the extraction
fluid and run through the procedure.

8.1.3 A minimum of one blank (using the same extraction fluid as used for the
samples) must be analyzed for every 20 extractions that have been conducted in an
extraction vessel. The extraction fluid is to be made up daily and the pH determined and
recorded within the acceptable limits.

814 A matrix spike shall be performed for each waste type (e.g. wastewater
treatment sludge, contaminated soil, etc.) unless the result exceeds the regulatory level
and the data is being used solely to demonstrate that the waste property exceeds the
regulatory level. A minimum of one matrix spike must be analyzed for each analytical
batch. As a minimum, follow the matrix spike addition guidance provided in each
analytical method.
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8.1.5 Matrix spikes are to be added after filtration of the TCLP extract and before

preservation. Matrix spikes should not be added prior to TCLP extraction of the sample.

8.1.6 in most cases, matrix spikes should be added at a concentration equivalent
to the corresponding regulatory level. If the analyte concentration is less than one half
the regulatory level, the spike concentration may be as low as one half of the analyte
concentration, but may not be not less than five times the method detection limit. In order
to avoid differences in matrix effects, the matrix spikes must be added to the same
nominal volume of TCLP extract as that which was analyzed for the unspiked sample.

8.1.7 The purpose of the matrix spike is to monitor the performance of the
analytical methods used, and to determine whether matrix interferences exist. Use of
other internal calibration methods, modification of the analytical methods, or use of
alternate analytical methods may be needed to accurately measure the analyte
concentration of the TCLP extract when the recovery of the matrix spike is below the
expected analytical method performance.

8.2 Corrective Action

Since this is a preparation step, problems will not be known until the filtrates are
analyzed. Corrective action for poor blank results will require all samples in the set to be
re-prepared. Refer to the analytical SOPs for corrective actions.

9.0 DATA ANALYSIS AND CALCULATIONS

Since this is a preparatory procedure, refer to the analytical SOPs for matrix and method
QC calculations.

9.1 Multiphasic Wastes with Non-compatible Liquid Phases

Determine the volume of the individual phases, analyze as appropriate, and combine the
results mathematically by using a volume weighted average:

Final Analytc= Conc. = (V,) (C)) + (V) (C))
V + V,

Where:
V, = Volume in first phase (L)
V, = Volume in second phase (L)
3, = Conc. in first phase (mg/L)
C, = Conc. in second phase (mg/L)
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10.0 WASTE MANAGEMENT AND POLLUTION CONTROL

Refer to the SOP entitled “Disposal of Laboratory Waste”.

11.0 METHOD PERFORMANCE CRITERIA

Refer to section 1, 6, 7 and 8.

12.0 REFERENCES

Refer to Section 1.0

13.0 ATTACHMENTS

Figure 1. TCLP Flowchart

Table 1. TCLP Constituents and Regulatory Levels
Appendix A. TCLP Metals Spiking

Appendix B. TCLP Extraction Log

Historical File: Revision 00: 03/21/91 Revision 06: 05/05/00
Revision 01: (06/19/92 Revision 07: 05/25/01

-Revision 02: 08/17/93

Revision 03: 11/03/94

Revision 04; 10/22/96

Revision 05: 03/30/99

Reasons for Change, Revision 07:
¢ Annual Review — No Changes.

U:\QC\SOP\SP\1311.DOC
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Figure 1.
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Table 1.

TCLP Constituents and Regulatory Levels

er: - :Constituent : .-+ Sl AS:No.’ l:evela;"(‘li’g_j'lL')-
D004 Arsenic 7740-38-2 5,000
D005 Barium 7440-39-3 100,000
D018 Benzene 71-43-2 500
D006 Cadmium 7440-43-9 1,000
D019 Carbon Tetrachloride 56-23-5 500
D020 Chlordane 57-74-9 30
D021 Chlorobenzene 108-90-7 100,000
D022 Chloroform 67-66-3 6,000
DOooY Chromium 7440-47-3 5,000
D023 o-Cresol 95-48-7 *1200,000
D024 m-Cresol 108-39-4 200,000
D025 p-Cresol 108-44-5 1200,000
D026 Cresol "200,000
D016 2,4-D 94-75-7 10,000
Do27 1,4-Dichlorobenzene 106-46-7 : 7,500
D028 1,2-Dichloroethane 107-06-2 500
e D029 1,1-Dichloroethylene 75-354 700

D030 2 4-Dinitrotoluene 121-14-2 130
D012 Endrin 72-20-8 20

: D013 Heptachlor (& its epoxides) 76-44-8 8

| D032 Hexachlorobenzene 118-74-1 130

| D033 Hexachloro-1,3-butadiene 87-68-3 500

| D034 Hexachloroethane 67-72-1 3,000
D008y Lead 7439-92-1 5,000
D013 Lindane 58-89-9 400
D004 Mercury 7439-97-6 200
D014 Methoxychior 72-43-5 10,000
D035 Methy! Ethyl Ketone (2-Butanone) 78-93-3 200,000
D036 Nitrobenzene 98-95-3 2,000
D037 Pentachlorophenol 87-86-5 100,000
DO38 Pyridine 110-86-1 5,000
D010 Selenium 7782-49-2 1,000
Do Silver 7740-22-4 5,000
D039 Tetrachioroethylene 127-18-4 700
DO15 Toxaphene 9001-35-2 500
D040 Trichloroethylene 79-01-6 500
D041 2,4,5-Trichlorophenol 95-95-4 400,000
D04z 2,4,6-Trichlorophenol 88-06-2 2,000
Do17 2,4 5-TP (Silvex) 93-72-1 1,000
D043 Vinyl Chloride 75-01-4 200 |

'1f o-, m-, p-crecol concentration cannot be differentiated, the total cresol (D026) concentration is used. The
regulatory level for total cresol is 200, 000 ug/L.
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Appendix A.

TCLP Metals Spiking

The purpose of the matrix spike is to monitor the performance of the analytical methods
used and to cletermine whether matrix interferences exist.

Matrix spikes are to be added after filtration of the TCLP extract and before preservation.
Matrix spikes should not be added prior to the TCLP extraction of the sample.

In order to avoid differences in matrix effects, the matrix spikes must be added to the

same nominal volume of the TCLP extract as that which was analyzed for the unspiked
sample.

The following steps detail the TCLP metals spiking procedure:

¢ Measure out 100 mLs of TCLP extract and transfer it into a small container.

¢ Using an eppendorf pipet, dispense 1 mL of each standard, TCLP-1 and TCLP-2, into
the TCLP extract.

¢ Preserve the TCLP spiked extract with 2 mLs of concentrated nitric acid.
o Store at4 + 2°C.

NoTE:

TCLP Stock Spike Solution Concentration:
Ba = 1000 ppm; As, Cr, Pb =500 ppm; Cd, Se, Ag =100 ppm.

Element Concentrations in Spiked Samples:
Ba = 100 pprn; As, Cr, Pb = 5 ppm; Cd, Se, Ag =1 ppm
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Appendix B.

Example: TCLP Extraction Logbook
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LabNet Batch No.:
Sample Size Specifications: _ <9.5mm___

STL Chicago
I CLP Extraction i.ogbook

Extraction Start Date / Time:
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Extraction End Date / Time:

°C
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Filtration Start Time:
Filtration End Time:
ZHE Initial: psi
ZHEFinal: ____  _ psi

Sample Number

Sampie Description

Sample Weight (g)

Liquid-Solid Separation (Yes/No)

Volume of Mother Liquid {mLs)

Solid Extraction Material (g)

Extraction Fluid Selection
pH of Initiat Solution: If <5.0, use Extraction Fluid #1

pH of Acid/Heat Treated Solution:
If <5.0, use Extraction Fluid #1
If >5.0, use Extraction Fluid #2

Extraction Fluid Type (1 or 2)

Extraction Vessel Type / Pressure Check

Extraction Fluid Volume (mLs)

Extract Filtered (Yes or No)

Mother Liquid Added {mLs)

Combined Filtrate Volume (mLs)

Final pH Reading

Spike Solution Added (mLs)

Spike Source ID #

Filtrate Preserved

Comments:

Extraction Vessel Codes: T = Teflon; ZHE = Zero Headspace HDPE = High Density Polyethylene
Organics/Metals VOA's Metals

Analyst: . Date:

Reviewer: - Date:
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1.0 SCOPE / APPLICATION

This Standard Operating Procedure (SOP) provides gas chromatographic conditions for
the detection of diesel range organics (DRO). Unless otherwise specified, hydrocarbons
eluting from C10 (decane) to C28 (octocosane) are quantitated using diesel fuel
composite standard. Narrower and wider hydrocarbon ranges may also be used. An
alkane standard ranging from C8 through C36 (even only) is analyzed with each initial
calibration. Quantitation using standards other than Diesel Fuel are possible, but are
addressed on a case by case basis.

This SOP has been written based on SW-846 Method 8015B, all associated SW-846
methods, and the California Department of Health Services (DHS) Total Petroleum
Hydrocarbon (TPH) as references.

1.1 Method Sensitivity

1141 Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be detected for a
given analytical method and sample matrix with 99% confidence that the analyte is
present. The MDL is determined according to Appendix B of 40 CFR 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants”. MDLs reflect a calculated
(statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies
for analyses performed; these are verified at least annually.

1.1.2 Reporting Limits

Reporting Limits are defined as the lowest concentration of an analyte determined by a
given metheod in a given matrix that the laboratory feels can be reported with acceptable
quantitative error or client requirements, values specified by the EPA methods or other
project and client requirements. Wherever possible, reporting is limited to values
approximately 2-5x the respective MDL to ensure confidence in the value reported.

Attachment 1 defines the laboratory’s reporting limits and the statistically-derived control
limits.

11.3 Definitions

Refer to Section 3.0 of the Laboratory’s Quality Manual (LQM, Revision 01).
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1.2 Summary of Method

Prior to analysis, samples must be extracted using the appropriate techniques (refer to
Section 7.3). The extracts are analyzed by direct injection into a gas chromatograph
(GC). A GC uitilizing a temperature program is used to separate the organic compounds
and detection is achieved using a flame ionization detector (FID). This method provides
the GC conditions and necessary standardization procedures for the detection of ppm
levels of diesel range organics.

2.0 INTERFERENCES

e Solvents, reagents, glassware, and other sample processing hardware may vyield
artifacts and/or interferences to sample analysis. All these materials must be
demonstrated to be free from interferences under the conditions of the analysis by
analyzing method blanks.

3.0 SAFETY

o Employees will adhere to the practices and policies in the STL Corporate Safety
Manual (CSM) and will read the MSDSs for the materials used in this method before
handling or using the material.

¢ Interior parts of GC's can be very hot. Care should be taken if adjusting instrument.

4.0 EQUIPMENT AND SUPPLIES

4.1 Gas Chromatographs

e Hewlett-Packard 5890 Gas Chromatograph with Flame lonization Detector (FID) and
7673 Automatic Sampler.

4.2 Columns

e Xti-5 30 M long 0.53 mm ID and 0.5-micron film thickness or equivalent is used for the
analysis.

4.3 Instrument Conditions (Conditions may be altered to improve resolution.)
Carrier Gas: UHP Helium Detector Temp.. 300°C
initial Temp.: 50°C Injector Temp.: 280°C
Initial Hold: 5 minutes Total Time: 40 minutes
amp Rate: 12.5°C/min Final Hold: 15 minutes
Final Temp.: 300°C

E:ach GC uses TurboChrom for data acquisition and Target for processing data.
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4.4 Pipettes/Volumetric Flasks

* Micro eppendorf pipette
¢ Class “A” volumetric pipets and flasks of various volumes.

5.0 REAGENTS AND STANDARDS
51 Reagents
51.1 Methylene Chloride - Pesticide Grade or better

Methanol - Pesticide Grade or better
Acetone - Pesticide Grade of better

52 Quality Control (QC) Solutions

5.2.1 Surrogate Spike Solution

2-Fluorobiphenyl and o-Terphenyl are used as the surrogate compounds for DRO
analysis. The desired final concentration of the surrogate spike is 200 ug/mL in acetone.
0.5 mL of this solution is added to all samples, spikes, QC samples and blanks prior to
extraction. Surrogates are also added to calibration standards (refer to Section 5.2.3.1).

o Label Information: The label must contain the date prepared, the date of expiration,
the analyst, and the standard number. All standards and spikes must be stored in
Teflon-sealed screw-cap bottles with minimal headspace at 4 + 2°C and protected
from light.

5.2.2 Spike Solution

The spike solution consists of diesel fuels at 4,000 ug/mL in methanol. 0.5 mLs of spike
solution is added to matrix spikes (MS) and laboratory control sample (LCS) before
extraction. The stock standard solutions must be replaced after 6 months or sooner if
comparison with check standards indicates a problem. However, diesel fuel reference
rnaterials may vary slightly from vendor to vendor.

« Label Information: The label must contain the date prepared, the date of expiration,
the analyst, and the standard number. All standards and spikes must be stored in
Teflon-sealed screw-cap bottles with minimal headspace at 4 + 2°C and protected
from light.
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5.2.3 Standards

Purchased from vendors such as Restek, NS! or Absolute in solutions at concentrations
~100 times higher than the highest calibration standard.

5231 Calibration Standards

Calibration standards at a minimum of five concentration levels for each parameter of
interest are prepared through dilution of the stock standards with Methylene chioride.
One of the concentration levels should be at a concentration equivalent to, or below the
reporting limit. The remaining concentration levels define the working range of the GC.
Calibration solutions must be replaced after six months, or sooner, if comparison with
check standards indicates a problem.

Currently, diesel fuel standards are run at concentrations of 25, 100, 250, 500, 750 and
1000 ng/uL (Attachment 2). This is subject to change as instrument conditions change.
Reporting limits are based on the lowest point of the calibration curve. Surrogate
compounds are also added to the calibration standards. The levels of the surrogates in
the 6 calibration standards are currently 1.0, 5.0, 10, 25, 35 and 50 ng/uL., respectively.

¢ Label Information: The label must contain the date prepared, the date of expiration,
the analyst, and the standard number. All standards and spikes must be stored in
Teflon-sealed screw-cap bottles with minimal headspace at 4 + 2°C and protected
from light.

Alkane standard — A standard containing a homologous series of n-alkanes is used for
establishing retention times (C8 through C36, even only).

5.2.3.2 Second Source Verification Standard (SSV): 250 ug/mL

The SSV is a mid-level standard prepared from a second-source standard purchased
from a vendor (i.e., Restek or NSI). The concentration is consistent with the cited Diesel
250 concentration listed in Attachment 2.

» Label Information: The label must contain the date prepared, the date of expiration,
the analyst, and the standard number. Al standards and spikes must be stored in
Teflon-sealed screw-cap bottles with minimal headspace at 4 + 2°C and protected
from light. This solution is valid for 6-months.

5.2.3.3 Continuing Calibration Verification Standard (CCV): 250 & 500 ug/mL

The CCVs consisting of two concentrations are prepared independently, but from the
same source, as the calibration standards (usually NSI). The concentrations are

COMPANY CONFIDENTIAL AND PROPRIETARY




T

STL CHICAGO
LABORATORY STANDARD OPERATING PROCEDURES

SOP No. Revision No. Date Page
UGE-DRO 05 02/15/02 6 of 21

consistent with the cited Diesel 250 & 500 concentrations listed in Attachment 2. These
two concentrations are alternated throughout the analytical sequence.

» Label Information: The label must contain the date prepared, the date of expiration,
the analyst, and the standard number. All standards and spikes must be stored in
Teflon-sealed screw-cap bottles with minimal headspace at 4 + 2°C and protected
from light. This solution is valid for 6-months.

6.0 CALIBRATION - NON-DAILY

NoTE: All standards and sampies must be aliowed to reach room temperature
prior to analysis.

6.1 Since this method compares a diesel fuel standard to all hydrocarbons
within a range, the total areas (not heights) of all peaks are used for quantitation. Each
day, a standard containing the first and last hydrocarbons of the range used (i.e., C10
and C28) are run to determine the proper range. Again, some clients may request a
specific range, for example C10 through C34. It is important to know this prior to running
samples so that all standards and samples are quantitated the correct way. All peak
areas within the specified range, with the exception of the surrogates, are added together.
The total area of the diesel fuel standard is compared to the totai area of the samples.

6.2 Prepare at least 5 levels of calibration standards of Diesel Fuel and the
surrogates from the concentrated stock (Section 5.2.3). The calibration standards should
range from the lowest, being at or below the reporting limit, through to the highest which
should define the working range of the GC.

6.3 Inject each calibration standard using the same sample introduction
technique that will be used to introduce the actual samples. The ratio of response to the
amount injected, defined as the calibration factor (CF), can be calculated for each analyte
at each standard concentration. If the percent relative standard deviation (%RSD) of the
calibration factors is less than or equal to 20% over the working range, linearity through
the origin can be assumed and the average calibration factor can be used for
calculations.

Calibration Factor = Total Area of Peaks
Mass Injected (in nanograms)

%RSD = Standard Deviation of CFs x 100
Average CF

6.4 The calibration curve must be verified on each working day, and after every
10 samples, by injecting a mid-level calibration standard as continuing calibration
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verification (CCV). If the response for the CCV varies from the predicted response by
more than +15%, a new calibration sequence must be analyzed.

% Difference = R,-R, X100
R,
Where:
R, = Average CF from linearity
R, = CF from succeeding analyses

6.5 Hydrocarbon Range

6.5.1 DROs are quantitated using hydrocarbon peaks (excluding surrogates)
eluting between an initial and final peak. Typically, the C10 (decane) through C28
(octocosane) peaks are used. Narrower or wider ranges may also be used.

6.5.2 The retention times of the initial and final hydrocarbon of the range are
determined by running a component standard containing both hydrocarbons prior to all
samples. The range should include these hydrocarbons.

6.5.3 The retention times of the surrogate compounds should be monitored
throughout the analysis sequence to detect shifts. If a shift occurs, the component
standard should be rerun and the hydrocarbon range adjusted.

7.0 PROCEDURE

71 Quality Control Checks
Quality Controls: .= | coiens s 5] Controf Limit -
Method Blank (MB) 1in 20 samples < Rpt. Limit
Lab Control Sample (LCS) ' | 1 in 20 samples Attachment 1 3
Matrix Spike (MS) ? 1in 20 samples Attachment 12
MS Duplicate (MSD) 2 1in 20 samples Attachment 1 °
Surrogate every sample/MB/LCS/MS/MSD Attachment 13

' LCS Duplicate (LCD) is performed oniy when insufficient sample is available for the MS/MSD or
when requested by the client/project/contract.

2 The sample selection for MS/MSD is random, unless specifically requested by a client.

3 Statistical control limits are updated annually.

7.2 Sample Preservation and Storage

Water and soil samples must be collected in glass containers with Teflon-lined lids. If
Teflon-lined lids are not available, aluminum foil should be placed between the sample
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and the lid with the dull side of the foil towards the sample. Samples and extracts are
stored at 4 + 2°C.

Soi/Sedment T4 days “Cool4t 2C

Water 7 days Cool4+ 2°C
Waste/Qil 14 days Cool4 + 2°C

'WTS = Verified Time of Sampling
? Prior to extraction; after extraction (prior to analysis).

7.3 Sample Preparation

The sample matrix determines which extraction procedure to follow. Waters are
extracted following the separatory funnel (SOP No. USP-3510) method; soils are by
automated soxhlet extractor (USP-3541) or sonication (USP-3550); and wastes and oils
are by dilution (USP-3580). Refer to the specific SOPs for the extraction procedures.

74 Calibration / Standardization - Daily

NOTE: All standards and samples must be allowed to reach room temperature
prior to analysis.

Before any instrument is used as a measurement device, the instrument response to
known reference materials must be determined. The manner in which various
instruments are calibrated depends on the particular type of instrument and its intended
use. All sample measurements must be made within the calibration range of the
instrument.  Preparation of all reference materials used for calibration must be
documented.

Calibration Controls - | Sequence "~ -~ ".“" “'|Contfol Limit: . = -
Alkane standard Prior to initial calibration Establish  retention time
range.
initial Calibration 5-pt. (min) linearity < 20% RSD
Second Source Verif Following ICAL + 15% pred. rsp.
(SSV)
Cont. Cal. Verif. (CCV) prior to and after every 10 + 15% pred. rsp.
injections
7.5 Preventive Maintenance

« The septum should be changed between each analysis sequence. No more than 100
injections should be made without changing the septum.

« Disposable glass injector insert should be changed when it becomes discolored.
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o Periodically the entire system should be checked for leaks and frayed wires.
e See the instrument manuals if problems are encountered which cannot be resolved by
routine maintenance.

7.5.1 Suggested Maintenance

When any of the criteria described in Sections 7.1, 7.4, and 8.1 is out of control, one or
more of the following actions may be necessary:

Change the septum.

Change disposable glass injector insert if discolored.

Remove approximately 12 inches from the front of the column.

Check and adjust all flows.

Bake the injector, oven or detector at approximately 20°C above normal.

7.6 Gas Chromatographic Analysis

7.6.1 Samples are analyzed in a set referred to as an analysis sequence. The
sequence begins the initial calibration using at least 5 levels of standards. The sequence
continues with the analysis of a SSV and CCV. If comparison of the CF from the SSV
and CCV is within +15% of the calibration standards average CF then the analysis
sequence may proceed with the MB, followed by samples (if the blank is good). If the CF
of any CCV is greater than +15% difference, then the standard is re-analyzed. If the CF
is still greater than +15% difference, a new calibration sequence must be analyzed.

7.6.2 The CCV must be injected after every 10 injections. The calibration factor
for each CCV must not exceed a 15% difference when compared to the average CF from
the initial calibration sequence. When this criterion is exceeded, inspect the GC system
to determine the cause and perform whatever maintenance necessary before re-
analyzing the standard. If the CF's still exceed the 15% difference, a new calibration
sequence is required and all samples that were injected after the last good CCV must be
re-injected.

7.6.3 A MS/MSD is performed every 20 samples on a randomly chosen sample.
After that sample is analyzed, the MS and MSD are analyzed. Also, the LCSs are
analyzed following the analysis of the MB. The sequence ends when all samples are
analyzed or when qualitative and/or quantitative QC criteria are exceeded.

7.6.4 If the responses exceed the linear range of the system, dilute the sample
and re-analyze. It is recommended that the samples be diluted so that all peaks are on
scale. Overlapping peaks are not always evident when peaks are off scale. Computer
reproduction of chromatograms, manipulated to ensure all peaks are on scale over a 100-
fold range, is acceptable if linearity is demonstrated.

COMPANY CONFIDENTIAL AND PROPRIETARY
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7.6.5 Identification occurs whenever any peaks elute within the specified range.

All peaks, regardless if they match the standard pattern or not, are used for quantitation.

All hydrocarbons will be quantitated against the diesel fuel standards and reported as
"diesel range organics".

7.6.6 Validate the qualitative performance of the GC system by running the CCVs
throughout the analysis sequence to evaluate this criterion. If either of the surrogates in a
standard fall outside their daily retention time window, the system is out of control.
Determine the cause of the problem and correct it.

7.6.7 Retention Time Windows — established for surrogates.

7.6.71 The retention time range for DROs is defined during initial calibration. The
range is established from the retention times of the C10 and C28 alkanes (if a narrower or
wider range is requested the appropriate alkanes would be used). DRO is distinguished
on the basis of the ranges of retention times for characteristic components of the fuel.

7.6.7.2 Before establishing windows for the surrogate compounds, make sure the
GC system is within optimum operating conditions. Make three (3) injections of the
standard mixture throughout the course of a 72-hour period. Serial injections over less
than a 72-hour period result in retention time windows that are too tight.

7.6.7.3 Record the retention time for the surrogates to three decimal places.
Calculate the mean and the standard deviation of the three absolute retention times.

76.7.4 If the standard deviation of the retention times is 0.000 (no difference
between the three retention times), then the laboratory may either collect data from
additional injections of standards or use a default standard deviation of 0.01 minutes.

7.6.75 The width of the retention time window is defined as plus or minus three
times the standard deviation of the absolute retention times. If the default standard
deviation is employed, the width of the window will be 0.03 minutes.

7.6.7.6 Establish the center of the retention time windows from the calibration
verification at the beginning of the analytical shift. For samples run during the same shift
as an initial calibration, use the retention time of the mid-point standard of the initial
calibration. Retention time windows can be updated every 12 hours. However, they are

usually only updated at the onset of a continuing calibration sequence or after
maintenance has been performed.

7.6.7.7 The laboratory must calculate retention time windows for each surrogate on
each GC column and whenever a new GC column is installed. The data must be retained
by the laboratory and available for review.
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7.6.8 Manual Integration Policy

in each case where manual integrations have taken place, the operator must identify,
initial and date the changes on the hardcopy. The following guidelines apply with
complete details in the Manual Integration SOP (UQA-037):

e Manual integrations should be consistent between all files integrated.

¢ Manual integrations should not be performed to meet QC criteria.

» Excessive manual integrations may reflect an instrumental or methodological problem
that should be addressed. '

Manual integrations are most often performed for the following reasons. If a manual
integration is performed for a reason other than listed, the reason will be documented and
approved by the section manager.

Assignment of correct peak that was mis-identified by the system.
incomplete auto-integration due to high level of target detected.

Incomplete auto-integration due to background interference.

Incorrect auto-integration due to co-elution or near co-elution of compounds.
Missed peaks.

All integrations are reviewed by the analyst. All chromatograms and reports are printed
after any integrations take place and are routinely included in the data packages.

Manual integrations may be documented in the narrative if so required, however,
references to this SOP will be used for explanations, and any further documentation
beyond initials and dates will not be done.

7.7 Documentation

7.71 Instrument Run-Logs

The analysis of samples and standards is documented within each instrument-specific
run log (Attachment 3) and must be completed for each days analysis.

7.7.2 Traceability of Standards

When a run log is set up for each instrument, all initial standards are noted in the logbook
with the standard #'s. This allows for traceability of the original standard. It is assumed
that if no further notations are made in the runlog concerning the standard identification,
book #'s of the initial standards used will be the same standard throughout the analytical
sequence.
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7.7.3 Data Review

Analytical data goes through a 200% review cycle. The analyst and a trained data
reviewer perform the reviews according to the criteria established on the data review form
(Attachment 4). Upon the first 100% review, the review form is initialed and dated as
reviewed. The package, with its review sheet, comments and any corrective action
reports is submitted to the unit leader, section manager, or peer reviewer for a second
review. Once again, the review form is initialed and dated by the second reviewer. The
completed data review form remains on file with the original data.

8.0 QuALITY CONTROL
8.1 QC Summary
811 At least one MB and one LCS will be included in each laboratory batch of

20 samples. The MBs will be examined to determine if contamination is being introduced
in the laboratory. The LCS will be examined to determine both precision and accuracy.

8.1.2 Accuracy will be measured by the percent recovery (%R) of the LCS. The
recovery must be in range, as determined by statistical analysis, in order to be considered
acceptable. Additionally, %R will be plotted on control charts to monitor method
accuracy.

813 Precision will be measured by the reproducibility of the MSs and will be
calculated as Relative Percent Difference (RPD). If MSs were not analyzed,
reproducibility will be measured using the LCS/LCD. Results must agree within statistical
control limits in order to be considered acceptable.

8.1.4 Surrogate compounds will be added to every sample to measure
performance of the analysis. Results must agree within statistical control limits in order to
be considered acceptable.

81.5 For each analytical batch (20 samples), a MB, LCS and MS/MSD must be
analyzed. The blank and spike samples must be carried through all stages of the sample
preparation and measurement steps.

8.1.6 Each time an analytical sequence is started the standard solution must be
evaluated to determine if the chromatographic system is operating properly. The analyst
should consider—Do the peaks look hormal?, Is the response obtained comparable to the
response from previous calibrations? Careful examination of the standard chromatogram
can indicate whether the column is still good, the injector is leaking, the injector septum
needs replacing, etc.
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8.1.7 The laboratory must maintain records to document the quality of the data

g=nerated. When results of sample spikes indicate irregular method performance, a
quality control check standard must be analyzed to confirm that the measurements were
parformed in an in-control mode of operation.

8.1.8 Before analysis of any samples, the analyst should demonstrate, through
the analysis of a MB, that interferences from the analytical system, glassware and
reagents are under control.

8.1.9 Each day that analysis is performed, the daily calibration sample should be
measured to determine if the chromatographic system is operating properly. If any
changes are made to the chromatographic system, recalibration of the system must take
place.

8.1.10 Required Instrument QC

8.1.10.1 The method requires that the %RSD vary by <20% when comparing
calibration factors to determine if the initial calibration standards are linear through the
origin.

8.1.10.2 The method sets a limit of +15% difference when comparing the continuing
response of a given analyte versus the initial response. If the limit is exceeded corrective
action must be taken to correct the problem, or the sequence must be started over. All
samples following the last standard that was in-control must be reanalyzed.

8.1.10.3 For every batch of samples (20 samples = a batch) the analyst must
perform a MB, LCS, MS/MSD. Also, every sample, spike and blank must be spiked with
the surrogate solution. Limits used for spike recoveries are in-house generated control
limits, or limits which have been specifically assigned by the client. See your backlog for
QC type requested.

8.2 Corrective Actions

When an out of control situation occurs, the analysts must use his/her best anaiytical
judgment and available resources when determining the action to be taken. The out of
control situation may or may not be caused by more than one problem. The analyst
should seek the help of hisfher immediate supervisor, QA personnel, or other
experienced staff if they are uncertain of the cause of the out of control situation and the
corrective action. The analysis must not be resumed until the source of the problem and
an in-control status is attained. All samples associated with the out of control situation
should be reanalyzed. Out of control data must never be released without approval of the
supervisor, QA personnel or the laboratory manager.
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Listed below are steps that must be taken when an out of control situation occurs:

o Demonstrate that all the problems creating the out of control situation were
addressed;

¢ Document the problem and the action that was taken to correct the problem on a
corrective action report form;

¢ Document on the corrective action report that an in control situation has been
achieved; and

+ Receive approval (signature) of the Section Manager, QA personnel, or the laboratory
manager prior to the release of any analytical data associated with the problem.

Whenever a problem exists, such as insufficient sample to run a MS/MSD, a Sample
Discrepancy Report (SDR) is written. It is filed with the report discussing the actions
taken to correct and document the problem. The analyst and their Section Manager
decide what to do with this problem, whether it is analytical, sampling, or matrix
interference.

Through out Sections 7 and 8, numerous criteria are described which must be met to
meet analytical requirements. Listed below are some suggested courses of action that
may be taken to correct out of control situations that may occur with the procedure.

8.2.1 Calibration Curve
e Reanalyze the standard curve.
o Prepare new stock and/or working standards.

8.2.2 Continuing Calibration Verification (CCV)
o Repeat the CCV to verify proper preparation.

s Prepare a new CCV from original stock.

o Check for instrument drift.
[ ]

Recalibrate with new standard curve and repeat all samples since the previous in
control CCV.
e Prepare new stock and/or working standards.

8.2.3 Laboratory Control Sample (LCS)
If LCS is low -

o Determine the source of the error within the sample preparation and repeat the set,
WRITE A CAR.

If LCS is high - h
e Check for source of contamination. 4
e Correct for contamination and repeat set, WRITE A CAR.
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8.24 Laboratory Control Sample Duplicate (LCD)

o The LCD must meet all control limits as LCS in addition to limits set for precision
(same corrective action as LCS).

8.2.5 Method Blank (MB)
¢ Reanalyze the MB to verify that it is beyond detection limit.

¢ Check and correct for any source of contamination and repeat sample set, WRITE A
CAR.

* In the extreme case where all samples in the set are at least 10 times greater than the

MB, reanalyses may not be required, WRITE A CAR AND GET SUPERVISORS
APPROVAL.

8.2.6- Matrix Spike/Matrix-Spike Duplicate (MS/MSD) -

o |f both the MS and MSD recoveries are low or high (RPD within control), sample
matrix may be explained for the low/high recoveries; re-analysis is recommended.

+ Regardiess of the out come of the reanalysis, a CAR will be written and approved.

8.2.7 Surrogate Recovery

» If surrogate recoveries are biased high, evaluate the chromatogram and determine if it
is due to the level of DRO or interferences present in the sample. Write a CAR and
address the situation in the case narrative.

e Check to be sure that there are no errors in the calculations or surrogate solutions.

e Check the instruments performance. If a problem is identified with the instrument,
correct the problem and re-analyze the extracts.

¢ If no instrument problem is found, the sample should be re-extracted and re-analyzed.
An SDR must be initiated so that the PM, Section Manager and client are notified of
the situation. If the holding time for the extraction has expired, report both sets of
data. Note in the narrative if the holding times were expired, if surrogate recoveries
were still outside of control, or if the re-extract provided acceptable recoveries.

o |f surrogate recoveries are high and the sample is non-detect for DRO, write a CAR.
Re-extraction may be necessary if required by client. In some instances when the
surrogates are high and the sample is non-detect, no further action will be required.
Consult with the Section Manager or Project Manager to determine action required.

¢ |f surrogate recoveries are low and an MS/MSD were performed on the sample with
low recovery, and both the MS and MSD also have low surrogate recoveries, matrix
may be the cause of the low recoveries. Document in a CAR for inclusion in the case
narrative.
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9.0 DATA ANALYSIS AND CALCULATIONS
9.1 Sample Concentration

The concentration of each analyte in the sample may be determined using the following
calculations:
(As)(Vt)(D) = concentration of DRO in sample (mg/L or mg/Kg)
(CFag)(VS)
Where:
As = Area of peaks in sample
Vi = Total volume of the concentrated extract (uL)
D = Dilution factor (D=1 if no dilution is made)
CF .., = Mean calibration factor from the initial calibration (area per ng.)
Vs = Volume of sample or weight of sample extracted

9.2 Dry Weight

All soil samples must be reported on a "dry weight" basis:

IIAS is"
Conc. in sample x 100 = dry weight conc. in sample
% Total Solids (in decimal form)

9.3 % Recovery (surrogate) = SR x 100
SA

Where:
SR = Surrogate result determined from the analysis.
SA = Surrogate added.

9.4 % Recovery (spikes) =Cs - Cu x 100
Cn

Where:

Cs = Measured conc. of spiked sample aliquot.

Cu = Measured conc. of unspiked sample aliquot (0 for LCS).

Cn = Nominal conc. increase that results from spiking the sample, or the nominal
concentration of the spiked aliquot (for LCS).

9.5 Precision={C1-C2| X 100
C1+C2
2
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Where:

C1 = Measured concentration of the first sample aliquot.
C2 = Measured concentration of the second sample aliquot.

9.6 % Moisture = 100 - % Total Solids*

* % Total Solids are performed by the Metals Department (USP-2540G).

10.0 WASTE MANAGEMENT AND POLLUTION CONTROL

Waste from this procedure will enter the “Flammable liquids in vials” wastestream.
Single component standards will be turned over to the EHSC or Waste Technician.

11.0 METHOD PERFORMANCE CRITERIA

Refer to Sections 1, 6, 7 and 8.

12.0 REFERENCES

Refer to Section 1.0

LT

13.0 ATTACHMENTS

Attachment 1. Example: Laboratory Reporting and Control Limits
Attachment 2. Example: DRO Standard Concentrations
Attachment 3. Example: Analysis Run'Log

Attachment 4. Example: Data Review Form

Historical File: Revision 00: 02/16/95
Revision 01: 12/07/95
Revision 02: 02/16/98
Revision 03: 03/23/99
Revision 04: 09/28/00
Revision 05: 02/06/02

Reasons for Change, Revision 05:

¢ Clarification of retention time windows for surrogates and retention time range for DRO (Sec.
7.6.6and7.6.7)

o Addition of SSV and CCV sections for clarification — alternating concentrations of CCVs
(Sections 5.2.3.2 & 5.2.3.3).

U:\QC\SOP\GE\DRO.DOC
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Attachment 1.

Example: Laboratory Reporting and Control Limits

Note:
Reporting limits will vary depending on sampie/limited sample size/volume, dilution factors,dry
weight adjustment for total solids.
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Method Limit Report for SW-846 Method 8015B (Diesel Fuel) Date: 1/28/02
Lab Control Standard® | Surrogates ’
T Reporting | Lower | Upper Lower | Upper
_t)escriptjon Matrix Units mpL! Limit? Limit | Limit RPD Limit Limit
*"PH - et Fuel (JP4) Water mg/L 0.125 0.125 63 107 20
["PH - .Jet Fuel (JP5) Water | mgL | 0.125 0.125
TPH - Jet Fuel (JP8) Water mg/L 0.125 0.125
$S{oddard Solvents Water mg/L 0.125 0.125
Siesel Range Organics (DRO) | Water mg/L 0.086 0.125 63 107 20
[iZotor Gil (MRO) Water | mall 0.124 0.25
“otal TPH Water | mgiL 0.125 0.125
TPH - .Jet Fuel (JP4) Qil mg/Kg 72 120 20
TPH - Jet Fuel (JP5) Oil mg/Kg
3toddard Solvents Qil mg/Kg
Diesel Range Organics (DRO) Qil mg/Kg 250 250 72 120 20
IAotor il (MRO) Oil mg/Kg 500 500
"TPH - Jet Fuel (JP4) Solid mg/Kg 42 4.2 72 120 20
'TPH - Jet Fuel (JP5) Solid mo/Kg 4.2 4.2
'TPH - Jet Fuel (JP8) Solid mg/Kg 4.2 . 4.2
 Stoddard Solvents Solid | mg/Kg 4.2 42
IDiesel Range Organics (DRO) Solid mg/Kg 3.2 4.2 72 120 20
]\Aotor 2il (MRQO) Solid mg/Kg 8.3 8.3
Total TPH Solid mg/Kg 4.2 42
[TPH - Jet Fuel (JP4) 3541 mg/Kg 42 42 72 120 20
| TPH - Jet Fuel (JP5) 3541 mg/Kg 42 4.2
[ TPH - Jet Fuel (JP8) 3541 mg/Kg 4.2 4.2
.. | Stoddard Solvents 3541 mg/Kg 4.2 4.2
Jiesel Range Organics (DRO) 3541 mg/Kg 26 4.2 72 120 20
Motor Oil (MRO) 3541 mg/Kg 8.3 8.3
Total TPH 3541 mg/Kg 4.2 4.2
Surrogates
2-Fluorobiphenyl (surr) Water mg/L 25 129
o-Terphenyl (surr) Water mg/L 37 159
2-Fluorobipheny! (surr) Qil mg/Kg 33 115
o-Terphenyl (surr) Qil mg/Kg 34 168
2-Fluorobiphenyl (surr) Solid mg/Kg 33 115
o-Terphenyl! (surr) Solid mg/Kg 34 168
Z-Flucrobiphenyl (surr) 3541 mg/Kg 33 115
o-Terphenyl (surr) 3541 mg/Kg 34 168
Notes:

" MDLs: Are determined on an annual basis and are subject to change. Contact the faboratory for the most current vaiues.
2 RLs: Will vary depending on MDLs; sample volume/size; dilution factors; and dry weight reporting (solids).
3 LCS & Surrogate Control Limits: Are tabulated annually. Contact the laboratory for the most current limits.

LCS iimits are alsc applicable to matrix QC (i.e., MS/MSDs)

Page 1 of 1
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Attachment 2.

Example: DRO Standard Concentrations
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DRO/Diesel Fuel Standard Concentrations

Diesel Diesel Diesel Diesel Diesel Diesel
Calibration Standards 25 100 250 500 750 1000
Diesel Fuel 25 100 250 500 750 1000 pg/mL
2-Fluorobiphenyl 1.0 5.0 10 25 35 50
o-Terphenyl 1.0 5.0 10 25 35 50
Surrogate Concentrations
2-Fluorobiphenyl 200 pg/mL
o-Terphenyl 200
Spike Concentration
Diesel Fuel 4000 pg/mL
C8-C40 RT Standard
C8, C10, C12, C14, Cl16, C18, C20,
C22, C24, C26, C28, C30, C32, C34,
C36, C38, C40 10 pg/mL each
2-Fluorobiphenyl 10 pg/mL
o-Terphenyl 10 pg/mL

UAGROUPSYORGANICS\LABELS\DROSPK.DOC
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Attachment 3.

Example: Analysis Run Log
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STL Chicago

GC/FID Analysis Log Page #:
Instrument 10 - HP 5890
Analyst Method: Column:
Queue: Inj. Vol. Inj. Temp: Det. Temp:
Tamp. Program;
Dil.
Rep. # Sample Description Factor Injection Date/Time Comments
Reviewer: Date:

CHI-22-17-013/D-12/99
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Attachment 4.

Example: Data Review Form
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GC/HPLC Data Review Checklist

Project: Job #: Method:
Reviewer (1): Date:

Reviewer (2): Date:

Sutilist:

Instruments (Primary/Confirmation):
Cleanups:
CAR (Y/N):

Taryet Review

Revicwer Reviewer
1 2

Chromatography is acceptable.
Chromatograms are scaled properly.
All peaks are labeled properly.
Allinitial calibrations are within control limits ( < 20% RSD; Correlation Coefficient < 0.995).
Second Source Verification is in control (85% - 115%).
All continuing calibrations are within control limits ( + 15% difference).
All retention times are within their windows.
All method blanks are clean.
Calculations verified.
- Verify samples are quantified using the proper ICAL.
Before and after chromatograms produced for all manual integrations.

Comments:

Upclating Results in LabNet

Reagent codes are correct.

Batch test results match quant reports.

Batch cloned for project limits.

Proper prep links were created (including TCLP link).

Each required target compound diplays “0” when data is reported.

Client information has been checked for correct list, reporting limits, special requirements.
Job notes (CTRL F12) for the job have been reviewed.

CHI-22-17-034/E-06/01
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GC/HPLC Data Review Checklist

QC Data

— All LCS/LCD recoveries (and RPDs) are within the required control limits (verify calc.).
' ___ Allsurrogate recoveries are within the required control limits (verify calc).

—  ____ AIMS/MSD recoveries and RPDs are within the required control limits (verify calc.).
Comrments;

Note: Anything out of the ordinary must be commented on and be approved by the Unit Leader/Section Manager for inclusion
in thiz Case Narrative.

RG LabChron/Report Review  Initial/Date

Comments:

fwl”
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AOC
ARAFs
ASTM
SERCLA

0OC
P
CRDL
CRQL
CRL
DCF
2RO
Q0
EAPM
EMSL
FSF
S8
[EPA
MDlLe
MS/MED
MIST
MPL
QA/QC
QAMP
QAPP
Qs
FARCC
e
FIAS
FICRA
FiI/FS
FD/RA
RPD
FPM
SAP
SARA
SAS
SER
Sk
SMC
SOF
SOW
SW-846
TAL
TCL
TSA
LSEPA

LIST OF ACRONYMS/ABBREVIATIONS

Administrative Order on Consent

Applicable or Relevant and Appropriate Requirements
American Standards for Testing Materials
Comprehensive Environmental Response, Compensation, and Liability Act
(Superfund)

Chain of Custody

Contract Latoratory Program

Contract Required Detection Limits

Contract Required Quanitation Limits

Central Regional Laboratory

Document Control Format

Diesel Range Organics

Data Quality Objective

Early Action Project Manager

Environmental Monitoring and Support Laboratory
Field Sampling Plan

Field Services Section

Il nois Environmental Protection Agency

Method Detection Limits

Matrix Spike/Matrix Spike Duplicate

National Institute of Standard Technology
National Priorities List

Qaality Assurance/Quality Control

Qaality Assurance Management Plan

Quality Assurance Project Plan

Quantitation LLimits

Precision, Accuracy, Representativeness, Completeness, and Comparability
Performance Evaluation Sample

Routine Analytical Services

Resource Conservation and Recovery Act
Remedial Investigation/Feasibility Study
Remedial Design/Remedial Action

Relative Percent Difference

Remedial Project Manager

Sampling and Analysis Plan

Superfund Arnendments and Reauthorization Act
Special Analytical Services

Southeast Reckford

Superfund

Sample Management Coordinator

Standard Operating Procedure

Statement of Work

Test Methods for Evaluating Solid Waste

Target Analytes List

Target Compound List

Technical System Audit

United States Environmental Protection Agency
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A-1 %OP for Pre-Field Drilling Activities

A-2  5OP for Soil Boring Completion

A-3  5OP fo-the Completion of Groundwater Monitoring Well Boreholes

A-4  5OP fo- Completing Field Logs of Borings

A-5  SOP fo- Soil Descriptions

A-6  ZOP for Rock Descriptions

A-7  &OP for Boring/Well Abandonment

A-8  5OP for Surface Soil/Waste Solids Sampling

A-9  &OP for Soil Sample Target Zone and Sample Selection

A-10  &OP fcr HYDAC™ Temperature Measurement

A-11  &OP for HYDAC™ Conductivity Measurement

A-12  &OP for HYDAC™ Ph Measurement

A-13  &OP for HYDAC™ Meter Operation

A-14  SOP for Field Screening Using A Photo-lonization Detector

A-15  SOP for Method 5035: Field Preservation, Collection, And Handling
Instructions for Vials

A-16  SOP for Sub-Surface Soil Sampling

A-17 SOP for Well Development

A-18  SOP for Groundwater Sampling from Observation/Monitoring Wells

A-19  SOP for Groundwater Sampling from Recovery Wells

£-20  Manufacturers Operating Instructions for The Use Of A Thermo Gas
Tzch Innova-ST (Standard Multi-gas Monitor)

A-21  SOP for Collecting LNAPL Samples
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A-1

SOP FOR PRE-FIELD DRILLING ACTIVITIES

The following asrocedures are to be followed prior to the commencement of drilling activities at
the Site:

1.

Notify the appropriate state agency of intention to drill/install wells. This will often be the
State E:ngineer’s Office, but may vary by state.

1.1 Include the following information in the Notice of Intent:

Site Address/Location

Site Cadastral Coordinates - Township, Range, Section

Number and Type of Wells to be Drilled (i.e. 2" Groundwater Monitoring
Well)

Prcposed Depth

Land Owner

Party Responsible for Wells (usually the client)

Reason for Installing the Wells

Proposed Drilling Date

W -

NGO

2. Dbtain local agency drilling permit(s), as necessary.

3. Obtain State Department of Transportation (or Municipality) Permits if well will be in a
nublic right-of-way or private property access agreements if well will be on adjacent
property.

4, -1 support of the underground utility/structure identification activities, an electromagnetic
(EM) survey and/or ground penetrating radar (GPR) survey may be performed in select
areas as outlined in Section 2.0 of the FSP.

5, t=stablish a mobile office space, sanitary facilities and communication system at the site
for SECOR and USEPA.

6. The driling contractor will arrange for utility locates. Appropriate employees from the
drilling contractor and SECOR will attend locates personally. Also present at the utility
locates on facility property will be a facility representative. Note overhead utilities.
(:omplete a signed Utilities and Structures Checklist (Attached Form) for each
hole prior to drilling.

7. C:all an< schedule drilling company.

7.1 Specify well type, construction, depths, and completion derails.
7.2 Specify soil/rock sampling requirements.
8. Submit aboratory work/bottle order.
Attachimenl E to the QAPP 1 13UN.02072.00.0001
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g. Review the current Health and Safety Plan (HASP) for the Site.

9.1 Provide copy of the HASP to the drilling company in advance.
9.2 Request proof of drilling company’s OSHA safety training and medical
surveillance in advance

10. Schedule required equipment and obtain needed supplies. A typical list includes:

Hand Auger and shovel

Ziplock® or equivalent sealable plastic bags
Paper Towels

Field Notebook

Permanent Markers/Pens

Water Level Indicator or Interface Probe

Tile probe

Photo-ionization Detector (PID) & Calibration Gas
Alconox® or similar low-phosphate cleaning agent
De-ionized Water

Nitrile Gloves

Disposable Bailers

Nylon Rope or Twine for Bailers

Sample containers and cooler

Level D Safety Equipment (Hard Hat, Boots & Safety Glasses)

** If possible, borehole locations will be hand augured or tile probed to a depth of
five feet before drilling.”* (Except in areas where underground structure
removal has occurred.)

Note: In cases where hand auguring is necessary, continuous split spoon
samples will also be collected to a depth of five feet within approximately 1 foot
of the hand-augured hole for the purposes of sample collection. In select
locations, vacuum excavation might be used.

Attactment £ to the QAPP
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A-2
SOP FOR SOIL BORING COMPLETION

Prior to the drilling of sail borings, scheduled drilling sites will be cleared for utilities and
structures by the environmental contractor or their subcontractors. A Utilities and Structures
Cheklist will also be filled out and signed prior to drilling and excavation activities. A copy of
“his Torm is included in Attachment F.

Drilling will be accomplished using either a direct-push rig (Geo-Probe® type), or hollow-stem
auger or air rotary or percussion drilling equipment or other applicable drilling rig capable of
collecting continuous samples (split-spoon and/or dry core barrel) from the surface to the base
of each hole. During drilling of soil borings, a continuous, descriptive, lithologic log will be
prepared by a qualified geologist or geotechnical individual based on an examination of the
splil-spoon samples and soil cuttings. A copy of a blank boring log form is included in
Attachment F. In the event that the soil boring can not be completed to a satisfactory depth, an
alte native site may be chosen.

Continuous split-spoon samples will be obtained at each soil boring. The soil cores recovered
in each split-spoon will be screened in the field for the presence of hydrocarbon constituents
through visual examination and using a Photo-ionization Detector (PID). Soil samples will be
selected based on staining, odor and elevated PID values and submitted to the laboratory for
chemical analysis, according to the SOP entitled “SOP for Sample Target Zone and Sampie
Selection”. These samples will be collected to assist in the identification and quantification of the
vertical distribution of selected constituents that may be present in soils.

Borehole cuttings will be both continuously screened for volatile organic compounds (VOCs)
and visually examined for signs of staining; those cuttings with either VOCs detected or heavy
staining will be stockpiled separately from those soils that are VOC free.

If unsaturated conditions are unexpectedly encountered in boreholes intended for monitoring
well completicn, the borehole will be left open for 24 hours to determine whether low
permeability conditions are retarding groundwater movement. If a groundwater level is
observecr after the 24-hour period, the level will be noted and the borehole abandoned as
Zescribed in the SOP entitled “"SOP for Boring/Well Abandonment.” Boreholes not intended for
monitoring we!l completion will be abandoned as described in the SOP entitled “SOP for
Boring/Well Abandonment.”

Boreholes interded for monitoring well completion will be completed as described in the SCP
entitied “SOP for the Completion of Groundwater Monitoring Well Boreholes.”

Upon completion of the drilling, the boring will be surveyed as per the procedures detailed in the
SOF entitled "SOP for Surveying Sampling Locations,” and abandoned following the procedures
detaied in the SOP entitled “SOP for Abandoning Boreholes/Wells.”

Attackment = to the QAPP 3 13UN.02072.00.0001
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A-3
$OP FOR THE COMPLETION OF GROUNDWATER MONITORING WELL BOREHOLES

Prior to the drilling of soil borings, scheduled drilling sites will be cleared for utilities and
structures by the environmental contractor or their subcontractors. A Utilities and Structures
Checklist will also be filled out and signed prior to drilling and excavation activities. A copy of
this form is inc uded in Attachment F.

Drilling will be accomplished using either a direct-push rig (Geo-Probe® type), or hollow-stem
augcer cr air/mud rotary or percussion drilling equipment or other applicable drilling rig capable of
cellzcting continuous samples (split-spoon and/or dry core barrel) from the surface to the base
of each hole. During drilling of soil borings, a continuous, descriptive, lithologic log will be
prepared by a qualified geologist or geotechnical individual based on an examination of the
spli-spoon samples and soil cuttings. A copy of a blank boring log form is included in
Attechment F. In the event that the soil boring can not be completed to a satisfactory depth, an
alternative site may be chosen.

Cortinuous split-spoon samples will be obtained at each soil boring. The soil cores recoverad
in each split-spoon will be screened in the field for the presence of hydrocarbon constituents
through visual examination and using a Photo-ionization Detector (PID). Soil samples will be
selected based! on staining, odor and elevated PID values and submitted to the laboratory for
chemical analysis, according to the SOP entitled “SOP for Sample Target Zone and Sample
Selection. These samples will be collected to assist in the identification and quantification of the
vert cal distribution of selected constituents that may be present in soils.

and visually examined for signs of staining; those cuttings with either VOCs detected or heavy
staining will be stockpiled separately from those soils that are VOC free.

Upon caompletion of the drilling, the groundwater monitoring well will be constructed according to
the prcicedures detailed in the SOP entitted *SOP for Groundwater Monitoring Well
Censtruction,” and surveyed according to the procedures detailed in the SOP entitled “SOP for
Surveying Sampling Locations.”

Attachinent £ to the QAPP 4 13UN.02072.00.0001
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A-4

SOP FOR COMPLETING FIELD LOGS OF BORINGS

Borings installed on the Site, except those specifically excluded in the RI/FS Work Plan, are to
be geologically logged during drilling activities. The following procedures are to be followed for
the logging of borings at the Site:

4,

m

As much information as possible is to be shown in the heading of each log. This
includes, but is not limited to:

Project name and project identification number;
Identification of borehole;

Name of drilling company and lead driller;

Make, model, type, and size of drilling equipment used;
Start and end date of drilling

Name(s) of field personnel present;

Total depth of borehole; and

Depth to first encountered water.

[zach log is to begin with a description of the surface, i.e., native, paved with
asphalt, paved with concrete, and such. If any concrete is cut to open the hole,
the thickness will be noted.

[=very foot will be accounted for, with no gaps. If an interval is not sampled, it wll
be noted. If an attempt is made to sample an interval, but there is no recovery, it
will be noted.

Complete construction details are to be detailed for each well on a standard well
construction form (Attachment F). Construction details should include:

A description of the type and length of casing i.e., 20" of 2" inner diameter
(id) 3chedule 40 polyvinyl chioride (PVC) casing;

Length and depths of the top and bottom of the screened interval,

Screen slot size;

Depths of the top and bottom of the filter pack;

Filter pack materials and sand size;

Depths and types of bentonite seals;

Detail of the use of grout; and

Detaiil of the surface completion (i.e., stick up, flush mounted).

The number of bags of sand, bentonite, and grout used will be counted. These

numbers will be compared daily with the driller's daily report.

“* The purpose of the field notes and logs is to document observations. They should not be
used to state general interpretations (i.e. highly permeable, potential source, ugly).

Artachment 2 to the QAPP
sem (:3/31/03

6 “3UN.02072.00.0001



A-5

SOP FOR SOIL DESCRIPTIONS

Soils loged during Site investigations (i.e. drilling activities) will be described in the following

manner.

Soil descriptions will be recorded on a standard Boring Log Form, an example of which is
presented in Attachment F. The following categories will be included in Boring Logs, in the

listed orider:

1.

G
10.

11.
12.

The most current Unified Soil Classification System (USCS) Group Symbol (see
Jage 8).

Color (field moisture condition according to Munsell Soil Color Chart or
gjeotechnical gauge).

Sroup Name.

Grain Size Range (unless describing a clay).

Shape/Angularity of Grains (unless describing a clay).

Consistency (SOFT, HARD, LOOSE, etc.), and plasticity for Clays and Silts.
Additional Observations (organic material, roots, construction debris, fossils,
etc.).

Contacts (both sharp and gradational).

Moisture Content (DRY, MOIST, WET).

(Odor with descriptions limited to NO ODOR, SLIGHT ODOR, or STRONG
(ODOR. No other adjectives to describe an odor will be used.

Staining.

“he total depth of each hole.

In additicn to the above items, first encountered groundwater and the static water level are also
to be notad on the Boring l.og Form.

Atachment £ to the QAPP 7 13UN.02072.00.0001
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UNIFLZD SOL CLASSIFICATION SYSTEM.

UNIFIED SOIL CLASSIFICATION SYSTEM
IDENTIFICATION PROCEDURES SYMBOL TYPICAL NAMES
, Wide range in grain size and substantial GW Well-graded gravels, gravel-
D CLEAN amounts of all intermediate particle sand mixtures, little or no
C 7 GRAVELS sizes fines
@) ‘ GRAVELS
Al >20% of Predominantly one size or a range of GP Foorly graded gravels,
R cearse sizes with some intermediate sizes gravel-sand mixtures, little or
S frattionis missing na fines
E  largerthar
Mo, = GRAVELS Non-plastic fines (see ML below for GM Silty gravels, poorly graded
G ciave identification procedures) gravel-sand-sift mixtures
=) WITH
2 Plastic fines (see CL below for GC Ciayey gravels, poorly graded
| FINES identification procedures) gravel-sand-clay mixtures
!
: E ) Wide range in grain size and substantial SW Well-graded sands, gravelly
C SANDS CLEAN amounts of all intermediate particle sands, little or no fines
. sizes
- >50% of SANDS !
(‘:’ ! coarsa Predominantly one size or a range of SP Poorly graded sands, gravely
“ | traction 1s sizes with some intermediate sizes sands, little or no fines
- aller missing
; thar No. 4 L .
- siave SANDS Non-plastic fines (see ML below for SM Silty sands, poorly graded
identification procedures) sand-silt mixtures
WITH
¢ Plastic fines (see CL below for SC Clayey sands, poorly graded
1 FINES identification procedures) sand-clay mixtures
F DRY DILATANCY TOUGHNESS FOR FRACTICN SMALLER THAN No. 40
I STRENGTH SIEVE
N
1 E SILTS None-slight Quick-slow None ML Incrganic silts and very fine
ARD sands, silty or clayey fine
1G CLAYS sands with slight plasticity,
F rock flour
A LL=50 ) ; i
i Medium- None-very slow Medium CL Inorganic clays of low to
N high medium plasticity, gravelly
= clays, sandy clays, siity clays,
D lean clavs
. Slight- Slow Slight oL Qrcanic silts and organic silt-
: (3 ‘ medium clays of low plasticity
‘ Slight- Slow-none Slight- MH lnorganic silts, micaceous or
' SILTS medium medium diatomaceous fine sandy or
2 AND silty soils, elastic silts
CLAYS
High-very None High CH Inorganic clays of high
LL>30 high plasticity, fat clays
Medium- None-very slow Slight-medium OH Organic clays of medium to
high high plasticity f
HIGHLY Readily identified by color, odor, spongy feel and PT Peat and other hignly orgar.ic
DR3ANC frzquently by fibrous texture soils
ALS

€ 2000 by Sutch & Dirth



UNIFL=ED SOIL CLASSIFICATION SYSTEM.

UNIFIED SQIL CLASSIFICATION SYSTEM
ICENTIFICATION PROCEDURES SYMBOL TYPICAL NAMES
Wide range in grain size and substantial GW Well-graded gravels, gravel-
CLEAN amounts of all intermediate particle sand mixtures, little or no
C 1 GRAVELS sizes fines
0 GRAVELS
Al >:#0% of Predominantly one size or a range of GP Poorly graded gravels,
R ! ¢narse sizes with some intermediate sizes gravel-sand mixtures, lifile or
31 frastion is missing no fines
' larger than
j Ho. 4 GRAVELS Non-plastic fines (see ML below for GM Silty gravels, poorly graded
Gl eevs identification procedures) gravel-sand-silt mixtures
pl WITH
A Plastic fines (see CL below for GC Clayey gravels, poorly graced
| FINES identification procedures) gravel-sand-clay mixtures
EJ Wide range in grain size and substantial SW Well-graded sands, gravelly
E; SANDS CLEAN amounts of all intermediate particle sands, little or no fines
. sizes
- >50% of SANDS
= ccarse Predominantly one size or a range of SP Pcorly graded sands, gravelly
'T fraciicn is sizes with some intermediate sizes sands, little or no fines
\ smalier missing
=~ { than Nc. 4 o )
= s uve SANDS Non-ptastic fines (see ML below for SM Sil'y sands, poorly graded
identification procedures) sand-silt mixtures
WITH
Plastic fines (see CL below for SC Cleyey sands, poorly graded
FINES identification procedures) sand-clay mixtures
F= DRY DILATANCY TOUGHNESS FOR FRACTION SMALLER THAN No. 40
I STRENGTH SIEVE
N
£ SI.TS None-slight Quick-slow None ML Ino-ganic silts and very fine
, AR sands, silty or clayey fine
|G| cLays sands with slight plasticity,
= rock flour
A LL=50 . . .
! Medium- None-very siow Medium CL Inorganic clays of low to
N Figh medium plasticity, gravelly
= clays, sandy clays, silty clays
D lear clays
- Shght- Slow Slight oL Organic silts and organic silt-
; medium clays of low plasticity
1 Slight- Slow-none Slight- MH Inorganic silts, micaceous or
E SILTS megium medium diatomaceous fine sandy or
= AND silty soils, elastic silts
CLAvS
| High-very None High CH incrganic clays of high
LL>%50 high plasiicity, fat clavs
| Mecium- None-very slow Slight-medium OH Organic clays of medium to
[ high high piasticity
[ HGHLY Readily idertified by color, odor, spongy feel and PT Peat and other highly arganic
| ORGAN'C frequently by fibrous texture soils
o QLS i
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A-6
SOP FOR ROCK DESCRIPTIONS

Rock logged during Site investigations (i.e., drilling activities) will be described in the following
manner:

presentad in Attachment F. The following categories will be included in Boring Logs, in the
listed order:

1. Rock Name (caps - formation name if known).

2. (Color according to GSA rock color chart. [f rock color chart is not available, use Munsell
50il Color Chart or geotechnical gauge and note so on the log.

3. for sedimentary rock, approximate percentages of fines, sand, and gravel. For example
10% fines, 70% very fine to fine sand.

4. SPACE HOLDER FOR STRATIFICATION.

5. Mineralogy, textural and structural features.

Physical Condition of Rock

6. Mature of the contact; sharp, gradational, or erosional. The log should show a solid line
angled across the depth range of a gradational contact. Dashed line for inferred
contacts.

7. hature of fracturing including degree, minimum, maximum, and most common spacing.

8. Further describe fractures including:

&.1 Presence or absence of fracture filling materials

8.1.1  CLEAN - No fracture filling material
8.1.2 STAINED - Coloration of rock only; no recognizable filling material
8.1.3 FILLED - Fractures filled with recognizable material
8.2 Separation of fracture walls
8.2.1 CLOSED-0
8.2.2 VERY NARROW - 0-0.1 mm
8.2.3 NARFROW -0.1-1.0 mm
8.2.4 WIDE -1.0-5.0 mm
8.2.5 VERY WIDE - 5.0-25.0 (+) mm
&3 Fracture roughness classification
8.3.1 SMOOTH - Appears smooth and is essentially smooth to the touch; may
be slickensided.
6.3.2 SLIGHTLY ROUGH - Asperities on the surfaces; they are visible and can
be felt.
£.3.3 MEDIUM ROUGH - Asperities are clearly visible and surface feels
abrasive.
5.3.4 ROUGH - Large angular asperities can be seen.
£.3.5 VERY ROUGH - Near vertical steps and ridges occur on the surface.

Remember that fractures oriented 66-70 degrees to the core axis are suspect
compressional/rotational shears induced by the coring process.

Attachment = to the QAPP 9 13UN.02072.00.0001
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9. Hardness, described as follows:
9.1 SOFT - Reserved for plastic material that can be easily molded with
fingers.
9.2 FRIABLE - Easily crumbled by finger pressure.
3.3 LOW HARDNESS - Deeply gouged (1/8 inch to 1/4 inch) or carved with
pocket knife.
3.4 MODERATE HARDNESS - Readily scratched with knife; scratch leaves
heavy trace of dust.
9.5 HARD - Difficult to scratch with knife; scratch produces little powder and
is often faintly visibie.
9.6 VERY HARD - Cannot be scratched with knife.
10. VWeathering with respect to alteration, discoloration, and fracture condition described as
follows:
10.1  DEEPLY WEATHERED - Moderate to complete alieration of minerals;
discoloration deep and through; all fractures extensively coated.
10.2 MODERATELY WEATHERED - Slight alteration of minerals; discoloration
mocderate or localized and intense; thin coatings or stains.
10.3 WEAKLY WEATHERED - No alteration of minerals; discoloration slight,
intermittent and localized; few stains in fracture surfaces.
10.4 FRESH - Unaltered; no discoloration; none to few stains on fractures.
11, Moisture (DRY, MOIST, or WET)
12 Presence of non-aqueous phase liquid (NAPL)
13. Cdor with descriptions limited to NO ODOR, SLIGHT ODOR, or STRONG ODOR. No
cther adjectives to describe an odor will be used.
14. The total depth for each hole.

In additicn to th= above items, first encountered groundwater and the static water level are also
10 be: noted on the Boring l.og Form

Altachiment £ to the QAPP 10 13UN.02072.00.0001
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A-7

SOP FOR BORING/WELL ABANDONMENT

Followirig installation and surveying (by either a professional surveyor or a field team using a
glotal positioning system (GPS), soil borings that will not be converted to groundwater
moritoring or extraction wells will be abandoned. In addition, project requirements and/or field
conditiois may require the occasional abandonment of constructed and/or partially constructed
wells. The following minimum requirements for abandoning wells, and soil borings, as required
by the lllinois Environmental Protection Agency (IEPA) and based upon previous investigaticns
of the Site geology and hydrology, are presented below:

All removal:le casing and or tubing will be removed.

“he nole will be filled, from the total depth to the top of all saturated zones, with cement,
bentonite, cr a mixture of the two. Expanding cement is preferred in contaminated zones,
while bentonite pellets are suggested in uncontaminated, saturated zones. The hole is not
to be backfilled with cuttings, regardless of whether they have been characterized as clean
or dirty.

A mixture consisting of cement and 2 to 5 percent bentonite will be used as a surface seall,
f-om the top of all saturated zones to the ground surface.

A mounded expanding cement collar will be placed at the ground surface in order to divert
surface drainage and prevent the intrusion of water into the abandoned hole.

Borehole seals will be installed using the “tremmie pipe” method to ensure a proper seal.

A stendard abandonment form must be completed, and a State Abandonment Report will be
filed with the proper agency.

Note: The above procedures are to be performed by a licensed driller, per applicable State
‘equ.remrants.
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A-8

SOP FOR SURFACE SOIL/WASTE SOLIDS SAMPLING

Surface soils and non-soil solids will be sampled throughout the Site at locations specified in the
RD Waork Plan.  Surface soil sampling will be preformed to assess the lateral extent of
corntamination in surface or near surface soils. Upon collection, surface soils/solids will be field
scrzened for the presence of hydrocarbon constituents through visual examination and using a
photo-icnizaticn detector (PID), according to the procedures detailed in Section 3.0 of the FSP,
the submittedl to the laboratory for chemical analysis. These samples will be collected to assist
in tne identification and quantification of the vertical distribution of selected hydrocarbon
corstituents that may be present in soils, and provide information for RD.

The pracedures listed below are to be followed for collecting surface soil and non-soil solid

samples:

Attachment = to tha QAPP
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Record the sampling location and identification on a standard soil sampling form
and the field log book.
Collect the sample from the predetermined depth. Samples will be collected
using one of the following:
- Decontaminated soil sampler;
- Decontaminated stainless steel spoon; or

Decontaminated shovel.

Upon collection of the sample, immediately field screen each sample as detailed
in Section 3.0 of the FSP.

-abel necessary sample containers with the project number, sampling location,
depth, date, time, analysis to be performed, and the initials of the sample
personnel prior to or immediately after sampling each interval.

IZither field-preserve the selected samples, collect them in Encore® samplers, or
prepare them according to the sample bottle requirements listed in Table 4-2 of
ihe FSP. Handle and submit the samples as described in the applicable SOF.
Describe the lithology of the sampling location according to the procedures
detailed in the logging and soil and rock description SOPs.

Decontaminate sampling equipment as per the procedures in the applicable

SOPs.
Dispose of wastes according to the procedures detail in Section 6.0 of the FSP.

12 13UN.02072.00.0001



A-9
SOP FOR SOIL SAMPLE TARGET ZONE AND SAMPLE SELECTION

The: rernedial Design (RD) field sampling effort will generate numerous soil samples. Field
screening will be conducted on the soil samples in order to identify subsets of samples that
require further analysis conducted by a laboratory. This SOP describes the rationale for field
screening and selection of samples to be transferred to an analytical laboratory.

The determination of the sampling intervals and types of samples collected will differ depending
on the location of the boring. The subsurface investigation can be divided into two groups:

1. Borings within the RCRA outside container storage area (OSA).

2. borings located outside the OSA.

Determination of Target Sample Zones
Forings located within the OSA

The eight borings that are located within the OSA will require a soil sample submitted to the
labcratcry for:

» Every two foot interval from the ground surface to the water table
(approximately 30 feet below ground surface).

= Sample selection within each two foot interval will be determined by PID
screening. PID headspace analysis (samples allowed to equilibrate in a
plastic bag for approximately 10 minutes).

» If there are no elevated PID readings the sample shall be collected on tre
basis of visual staining.

» |f no samples in the interval appear to be impacted, one sample must be
selected at the discretion of the sampler to send to the laboratory for
confirmatory analysis.

= Samples will be analyzed for:

¢« VOCs
¢« DRO
e RCRA TCLP metals

Borings located outside of the OSA

The remaining twenty-two boring locations outside of the OSA will require a soil sample sent to
the laboratory for:

= Up to two samples collected from the interval between the ground surface
and the water table (approximately 30 feet below ground surface).

* Sample selection within the interval will be determined by PID screening.
PID headspace analysis (samples allowed to equilibrate in a plastic bag
for approximately 10 minutes).

sttachirent B to the QAPP 13 13UN.02072.00.0001
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* |f there are no elevated PID readings the sample shall be collected on the
basis of visual staining.

= |f the highest PID reading and staining are in two different intervals then a
sample will be collected from the point of the highest PID reading and a
sample will be collected from the point of the greatest staining.

* If no samples in the interval appear to be impacted, one sample will be
collected at the water table interface (from just above the saturated zone)
to send to the laboratory for confirmatory analysis.

= Samples will be analyzed for:

» VOCs
» DRO

See the appropriate SOPs for details on: Conducting Field Screening Using a PID (A-16),
Subsurface Soil Sampling (A-14), Quality Control Sampling (A-26).

Samples collected for possible analysis but which do not meet the laboratory selection criteria
may be dlisposad of according to the procedures detailed in Section 6.0 of the FSP.

Attachment [ to the QAPP 14 13UN.02072.00.0001
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A-10

SOP FOR HYDAC™ TEMPERATURE MEASUREMENT

Surimary of Method and Equipment

The tenmperature probe built into the Hydac™ sample cup will be used to measure groundwater
temperature, and will provide the basis for setting the Hydac™ temperature adjustment knobs.

The Hydac™ measurement switch should be toggled to the ‘Temperature’ position.
Groundwater will then be decanted from either the disposable bailer or the pump sample port
tube into the Hydac™ sample cup, while the Hydac™ read-out switch is depressed.

Gro undwater will continue to be decanted into the sample cup until the reading stabilizes, in
order to minimize the influeance of ambient air temperature on the measurement. Following
temperature measurement, conductivity and pH measurements will be taken.

Attachiment E to the CAPP 15 13UN.02072.00.0001
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A-11

SOP FOR HYDAC™ CONDUCTIVITY MEASUREMENT

Summary of Mzathod and Equipment

The conductiviy probe built into the Hydac™ sample cup will be used to measure groundwater
conductivity.

Prior to pH measurement, the Hydac™ measurement switch is to be toggled to the
‘Conductivity” position. The conductivity units selector should be set to the ‘x 1000' setting. The
conductivity is measured by depressing the Hydac™ read-out switch and waiting for the
concuctivity measurement to stabilize. Following this reading, the grouncwater pH will be
recorded as below.

Attach rnent £ to the QAPP 16 13UN.02072.00.0001
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A-12

SOP FOR HYDAC™ pH MEASUREMENT

Summary of Mathod and Equipment

The pH of a sample is measured electrometrically using both the Hydac™ sample cup and the
attached Hydacz™ pH electrode probe. Groundwater should be analyzed as soon as possible
follcwing tempgerature and conductivity measurement to avoid changes in pH caused by
charges in the chemical equilibrium of the sample.

Calitration Procedure

Prior to each daily use, the pH of the Hydac™ is to be calibrated as follows:

1. Fortions of pH 4.0 and 7.0 standards will be placed into clean containers;

2. The attached electrode will be placed into the pH 7.0 solution. After setting the Hydac™
temperature adjustment knob to the approximate temperature of the samples to be
screened, the pH will be read and adjusted to read 7.0, using the 'Zero' adjustment
knob;

3. The electrode will be removed from the solution and rinsed with distilled water, and then

placed into pH 4.0 standard. The pH will again be read and adjusted to read 4.0, with

the ‘Slepe’ adjustment knob;

The electrode will then be again removed and rinsed with distilled water, and re-inserted

into the pH 7.0 standard and adjusted to read 7.0. Steps 2 through 4 will then te

repeated until the Hydac™ reads both standard pH solutions to within 0.05 standard
units. The final readings, date, and time will then be recorded in the Hydac™ calibraticn

lag.

o~

Following groundwater temperature and conductivity readings, the attached Hydac™ pH prote
is to be inserted into the Hydac™ sample cup, and gently swirled within the groundwater. The
Hydac™ read-out button will then be depressed and held down until the pH reading stabilize:s.
This value will then be recorded.

Attachment I2 to the QAPP 17 13UN.02072.00.0001
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A-13

SOP FOR HYDAC™ METER OPERATION

The Hycdac™ meter is a muiti-function instrument used to measure the pH, conductivity, and
temperature of an aquecus sample. The following procedures will be used to operate the
Hydac™ meter during sampling activities:

(8]

Attachment [z to the QAPP

The Hydac™ will be calibrated according to manufacturers’ specifications. A minimum
of two standards will be used when calibrating for pH (see SOP for Hydac™ pH
IMeasurament);

A minimum of two standards and a blank (distilled or deionized water) will be used when
calibrating for conductivity;

Eoth the Hydac™ sample cup and the pH probe will be thoroughly decontaminated with
an Alccnox™ or similar low-phosphate cleaning agent solution, and rinsed with de-
ionized water prior to collecting groundwater measurements from each well or sampling
station;

As outlned in Section 3.0 of the FSP, temperature, conductivity, and pH will be
measured immediately following each well purge volume, or following the one-galion
sample port purge in operating groundwater extraction/recovery/production wells.
Groundwater will be decanted into the Hydac™ sample cup for measurement;

Frior to insertion of the pH probe into the Hydac™ sample cup, temperature and
conductivity measurements, in that order, will be recorded. pH will then be recorded;
Feadings will be recorded to three significant figures for pH and conductivity, and two
significant figures for temperature;

The Hydac™ sample cup and pH probe will be thoroughly rinsed between readings at
each individual well or sampling station; The equipment will be decontaminated, as in
Step 3, between wells or sampling stations;

The Hydac™ will be re-calibrated prior to each day of use, and again at the end of each
day, in order to verify that it kept its calibration throughout the day. Abnormalities will be
thoroughly documented and corrected by qualified personnel; and

The temperature adjustment knobs on the Hydac™ will be set to the approximate
temperature of the samples to be screened prior to initial Hydac™ use, and adjusted
throughout the day as necessary.

18 13UN.02072.00.0001
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A-14

SOP FOR FIELD SCREENING USING A
PHOTO-IONIZATION DETECTOR

A photc-ionization detector, such as a Rae Systems™ MiniRae™, will be used to field screen
soil and non-soil solids for the presence of volatile organic compounds (VOCs). The following
procedures are to be followed for the use of the photo-ionization detector (PID), after the initial
core-barrel VOC screening described in Section 3.0 of the FSP.

As afirst step in PID field screening, immediately reserve two representative portions of each
s0il sample;

One portion (for possible Encore® sampling or field preservation and laboratory
analysis) should be used to fill containers supplied by the analytical laboratory.
Note: the number and type(s) of containers will be location-specific. Those
containers should be labeled and stored in a cooler on ice.

- The other portion (for field screening) should be placed into an appropriately
sized resealable Ziploc® or equivalent bag. Following bagging, the steps listed
below should be followed:

1. Seal and label the bag with the borehole identification and the depth of

the sample.

2. Transport the bagged soil to the on-Site field laboratory. Allow the bag o
equilibrate for approximately ten minutes.

3. Insert the probe tip of the PID into the bag. Obtain a measurement of
total VOCs using the PID.

4, Ensure the PID has been calibrated according to the procedures in the

operation manual. In addition, calibrate the PID anytime there is reason
to question the PID readings. Note calibrations in the field logbook and in
daily, instrument calibration log (Attachment F).

Calibration instructions for the MiniRae 2000:

- Press Mode and N/- for 3 seconds simultaneously
- Press Y/+ fresh air zero

- Press Y/+ to zero

- Wait

- Press

- Press Y/+ fresh...then continue

- Press N/- span

- Press Y/+ after the screen shows apply gas
- Press Y/+

- Wait

- Press Y/+ to accept calibration

- Press Mode twice

- Ready

- Press Y/+

- Proceed with measuring

Attackment = to the QAPP 19 13UN.02072.00.0001
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A-15

SOP FOR METHOD 5035: FIELD PRESERVATION, COLLECTION,
AND HANDLING INSTRUCTIONS FOR VIALS

Method 5035 requires ample preservation in the field at the point of collection. The preservative
used for the low concentration soil method (0.5 t0200 ug/kg) is sodium bisulfate and the
preservative used for the medium/high concentration soil method (>200 ug/kg) is methanol.
This field collection and preservation procedure is intended to prevent loss of VOCs during
sample transport, handling, and analysis. The holding time for VOC analysis is 14 days.

Materials

2 de-ionized water preserved pre-weighed vials for low level analysis with magnetic
stir bar.

2 scdium bisulfate preserved pre-weighed vials for low level analysis. These vials
will also contain a small magnet stir bar.

1 methanol preserved pre-weighed vial for medium-high level analysis

1 ncn-preserved 4 oz container for percent total solids determination

1 svyringe

1 Power Handle for collecting samples with syringe

Instruction for Sample Collection

1. The blue plate should be in place on the Power Handle (flanges should
be pointing to the round end of the handle). A 5g sample will be collected
when the plate is in place.

2. Clip syringe into the Power Handle.

3. Using the Power Handle, push the syringe into the soil to collect 5g
sample.

4. Unclip syringe from Power Handle and extrude 5g sample into vial.
5. Repeat process for each additional vial.

6. A single syringe can be used to collect sample aliquots for each of the
three vials.

7. Mark each sample container with your sample identification. Do not add
any additional labels or tape to the pre-tared vials. Store samples at 4°C.
VVOCs must be analyzed within 14 days of collection.

8. A fourth container needs to be submitted to the laboratory for percent
total solids determination. Fill the container provided to capacity. If
extractable organic analyses, i.e., semi-volatiles, PNAs, or
pesticides/PCBs will be performed, the fourth container should be a 4-0z.
glass jar.

Attachment = to the QAPP 20 13UN.02072.00.0001
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MNote: Methanol is a flammable substance. If samples will be shipped to the
laboratory via couriers such as UPS or Federal Express, DOT labeling
requirements must be met.

To meet DOT labeling requirements, the following statement must be affixed to
‘he package: "This package conforms to the conditions and limitations specified
in 49CFR 173.4." The CFR reference is 49 — Transportation, Part 173 —

Small Quantity Exceptions. In our opinion, the pertinent requirements of this
reference are as follows:

The maximum quantity of material per inner receptacle is limited to thirty
'30) mL.

e Zach inner receptacle is securely packed in an inside packaging with
cushioning and absorbent material. The inside packaging cannot react
chemically with the material and needs to be capable of absorbing the
entire contents of the receptacle. (Note: the foam container in which the
vials are placed meet these requirements.)

« The inside packaging is securely packed in a strong outside packaging.
(Note: the cooler meets this requirement.)

The gross rass of the completed package does not exceed 64 pounds.

An alternative to field preservation is the use of EnCore samplers (or equivalent)
as collection and storage devices. Samples collected in this device must be
preserved by the laboratory or analyzed within 48 hours of collection.

Pleese call us if you have questions concerning these requirements.

Attachrnen! £ to the QAPP 21 13UN.02072.00.0001
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A-16

SOP FOR SUB-SURFACE SOIL SAMPLING

Contintnus split-spoon samples will be obtained at each soil boring. The soil cores recovered
in each split-spoon will be screened in the field for the presence of hvdrocarbon constituents
thrcugh visual examination and using a photo-ionization detector (PID), according to the
procedures detailed in Section 3.0 of the FSP. Soil samples will be selected based on the SOP
entitled “SOP “or Sample Target Zone and Sample Selection” and submitted to the laboratcry
for chernical ainalysis. These samples will be collected to assist in the identification and
quantification of the vertical distribution of selected hydrocarbon constituents that may be
present in soils, and provide information for the RI/FS and baseline risk assessment.

The procedures listed below are to be followed for collecting Site sub-surface soil samples:

2

€.

Record the borehole location and identification on a standard soil sampling form
and the field log book.

IJpon recovery of the sampler from the borehole, open and immediately field
screen each core as detailed in Section 3.0 of the FSP.

Based on the resuits of the field screening, the SOP entitled “SOP for Sample
Target Zone and Sample Selection”, collect the appropriate number of bagged
and jarred samples. Bag samples are to be placed within new, appropriately
sized Zip-Lock™ or equivalent plastic bags. Jar samples are to be placed within
appropriately sized (based on the proposed analysis to be run, cross-referenced
with the sample bottle requirements listed in Table 4-2 of the FSP) new glass
sample jars, and closed tightly.

l.abel necessary sample containers with the project number, borehole number,
depth interval, date, time, analysis to be performed, and the initials of the sample
personnel prior to or immediately after sampling each interval. (see Section 5.0 of
the FSP)

Select soil samples to be submitted for laboratory analysis based on the SOP
entitled “SOP for Sample Target Zone and Sample Selection”. Either field-
preserve the selected samples, collect them with Method 5035 syringe samplers,
and/or prepare them according to the sample bottle requirements listed in Table
4-2 of the FSP. Handle and submit the samples as described in the applicable

SOP.

Describe the lithology of the core according to the procedures detailed in the
logging and soil and rock description SOPs.

Decontaminate sampling equipment as per the procedures in the applicable
SOPs.

Dispose of wastes according to the procedures detail in 6.0 of the FSP.

Attackment = to the QAPP 22 13UN.02072.00.0001

sem (3/31/03



A-17
SOP FOR WELL DEVELOPMENT

After completion, each well will be developed by surging and/or bailing @ minimum of three well
(i.e., borehole; volumes prior to sampling. Appropriate well development will help maximize
yields and minimize the turbidity of water obtained during sampling. Well development will
ferminate when both the groundwater turbidity does not decrease after five casing volumes
have been purged, and when pH, electrical conductivity, and temperature have stabilized to
witkin +/- 0.2 standard units, 10%, and 2.0 degrees F, respectively.

Well development activities and measurements will be record on a standard development form.
A blank copy of this form can be presented in the attached form..

Groundwater removed during development will be containerized and disposed of as detailed in
Section 3.0 of the FSP.

Aftacrrment 2 to the QAPP - SOPs 23 13UN.02072.00.0001
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A-18
SOP FOR GROUNDWATER SAMPLING FROM OBSERVATION/MONITORING WELLS

The following protocol has been developed to obtain groundwater samples that provide
representative chemical quality information. The groundwater sampling procedure will consist
of t1e two steps described below: an initial purging of the well, followed by the collection of
samples.

Well Purging
Wells will be purged prior to sampling. Purging will consist of the following steps:

1. dentify the well and record its designation on a both a standard Groundwater
Sampling Field Data Sheet (Appendix A-17) and the field log book.

2 iUnlock the well and remove the well cap, placing in such a way as to prevent it
from coming into contact with any contaminated surfaces.
3 Collect groundwater and non-aqueous phase liquid (NAPL) level measurements

as described in the SOP entitle “SOP for Collecting Groundwater Level and
NAPL Level Measurements,” if this procedure has not already been completed.
If NAPL is present and the elevation of the water is to be determined, correct the
water level, considering the thickness and the density of the overiaying NAPL.. If
NAPL is present, do not sample the well groundwater. See the SOP entitled
‘SOP for NAPL Sampling.”
Record applicable information on a standard Groundwater Level Measurement
Form and in the field logbook.
4, Compute the volume of water in the well based on the total depth of the well
measured, the diameter of the well casing, and the height of the water column in
the well.
Measure the total depth of the well if required. A comparison of this measured
depth with the depth of the well at the time the well was completed will indicate if
significant sediment accumulation is occurring in the well.
€. Remove three to five times the volume of standing water in the well, using either
a bailer, centrifugal pump, peristaltic pump, or a submersible pump, depending
on the depth to water and project specific requirements.

6.1 In cases where a pump is used, use dedicated or new tubing in each well.
If a generator is needed, place it downwind of the well. The submersible
pump will be cleaned inside and out according to the “SOP on
Decontamination” immediately before placement in the well. Make sure
the pump is running before it enters the well, in order to prevent
introduction of the remnants of the final distilled water rinse into the well.

6.2 Position and maintain the intake opening of the pump line or pump
impellers just below the water to ensure that the well is properly flushed.
If there is a decrease in the well's water level as a result of pumping, the
intake line should be lowered as needed. In no case should the pump be
placed lower than ten feet below the static water level measured in the
well. Pump discharge should be used to limit groundwater drawdown in
the well.

6.3 If the well has been purged or developed recently, the water level (the
volume of water in the casing) may not have yet recovered or returned to
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its static condition. This does not require a change in the evacuation
procedures outlined above. Although the actual column of water in the
casing under such conditions is less than normally encountered, the
removal of three to five times this volume is normally sufficient to provide
samples for analysis that are representative of water from the surrounding
formation.

6.4 Following the removal of each casing volume of water from the well, field
screen the groundwater for pH, conductivity, and temperature, according
to the applicable SOPs.

3.5 The purging will be considered complete when the following qualifications
are met:

- A minimum of three casing volumes of groundwater have been
removed from the well, and,;

- The final two measurements of pH, conductivity, and temperature
are within 0.2 standard units, 10%, and 2.0 degrees F,
respectively.

f the well goes dry prior to the removal of the third casing volume, note this, and

the number of gallons removed from the well, on the sarnpling sheet and in the

field log book. Gauge the well groundwater level on appropriate intervals to
measure recharge. Upon the well reaching 80 percent recovery of its initially
recorded static water level, repeat step 6. If the well again goes dry, repeat step

7. If the well goes dry following three consecutive purges, continue on to step 1,

Groundwater sample collection procedures. If the well does not reach 80 percent

recharge within 24 hours following the first purge, purge the well dry again and

sample the next appearance of water. If there is not enough water to collect a

full set of samples, note the well as dry and discontinue sampling efforts for that

well. Enter "dry” on the groundwater sampling field sheet and in the field logbcok
for that well.

As noted in Section 3.0 of the FSP, disposable nitrile gloves are to be worn and

changed between each well, in order to prevent introduction of external

contaminants into the groundwater or groundwater sample, and minimize the
chance of cross-contamination between wells. Gloves should also be changed if
they become visibly stained with NAPL or contaminated materials.

Contain and dispose of purge/development water as specified in Section 6.0 of

the FSP.

Groundwater sample collection procedures

Following purging activities, wells are to be sampled using the procedures listed below. Unless
directed to do otherwise by the Site-specific work plan, collect water samples using disposabls,
polysthylene bottom-filling bailers. If the well was purged with a disposatle bailer, use the same

bailer for sampling.

1

(Gauge the well with the interface probe (IP), and determine if the well has
reached 80 percent or greater recharge. If the well has not reached 80 percent
recharge, gauge the well on appropriate intervals to measure the recharge.
Once the well reaches 80 percent recharge, continue on to step 2. If the well
does not reach 80 percent recharge within 24-hours, note this and sample tre
well. If there is not enough water to collect a full set of samples, note the well as
dry and discontinue sampling efforts for that well. Enter "dry" on the groundwater
sampling field sheet and in the field logbook for that well.
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6.

Lower the bailer into the well slowly and gently, in order to minimize disturbances

to the water table and to avoid aerating the sample.

Remove the bailer carefully and gently pour the water sample into the sample

containers to minimize the volatilization of organic compounds.

- Coliect duplicate samples directly from the bailer with each sample receiving
equal amounts to ensure sample uniformity.

- If a bailer will not hold the volume of water necessary to immediately fill the
sample containers, each container will receive an equal amount from each
full bailer.

During the sampling of such wells, cap partially filled sample bottles and keep
out of sunlight, as delays in obtaining adequate sample volume could
otherwise jeopardize the representativeness of the sarnples.

Once the samples have been collected, prepare and preserve them in

accordance with recommended USEPA procedures and the Site specific work

plan. :

n general and whenever possible, collect groundwater (as well as surface water,

soils, and sediment samples) with the intent to first fill sample containers

designated for volatile organic analysis. Follow this by filling containers for semi-
volatile organic analyses, metals analyses, and major cation/anion analyses.

IUpon completion of sampling, cover and lock the well, and remove the sampling

materials from around the well.

Disposable items, such as bailers, rope, cleaning rags, and gloves, should be

disposed of as per the guidelines in Section 6.0 of the FSP.

Well Purging and Groundwater Sampling Equipment

The following ficld equipment is required for well evacuation and sampling:

Field book, pens, marking pens, and labels.

Kim-wipes, disposable gloves.

NAPL/water level indicator.

Distilled water, sprayer.

Alccnox® or equivalent low-phosphate cleaning agant solution.
Disposable polyethylene bailers, or centrifugal, peristaltic, and/or
submersible pumps, with appropriate tubing.

Tools for opening wells.

Keys for well locking caps.

Graduated pail and 5-gallon purge buckets.

Coolers and ice.

Hydac ™ meter.

Purge water container (i.e., 200-gallon tank).

Bailer cord.

Chains-of-Custody and field forms.

Sample containers.
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A-19
SOP FOR GROUNDWATER SAMPLING FROM RECOVERY WELLS

Groundwater recovery/extraction wells that do not have dedicated pumps in-place will be
samplec according to the procedures detailed in the SOP entitled “SOP for Groundwater
Sampling from Observaticn/Monitoring Wells.”

In groundwater recovery/extraction wells with dedicated pumps in-place, two separate
groundwater purging and sampling techniques will be utilized. In all cases, the wells will be
gaujed according to the procedures detailed in the SOP entitlec “SOP for Collecting
Groundwater Level and NAPL Level Measurements” prior to sampling.

Well Purging

1. In cases when the dedicated groundwater recovery/extraction pump is in
operation, it is unnecessary to purge three to five casing volumes from the well.
Rather, the pump groundwater discharge manifold valve is to be shut off and the
sample port valve is to be opened. Approximately one gallon of groundwater is
then to be purged though the well sample port, in order to clear the port and
sample hose of any contaminants or debris. Temperature, pH, and conductivity
readings are then to be measured and recorded according to the procedures
detailed in Section 3.0 of the FSP. The sample is then to be collected accordirg
to the Groundwater Sample Collection Procedures listed below, from ore
pump stroke discharge, if possible.

Z. In cases where the dedicated pump is not operating, it will be necessary to purge
three to five casing volumes of groundwater through the pump discharge line.
(Calculate the correct purge volumes as per the applicable procedures described
in the SOP entitled “SOP FOR GROUNDWATER SAMPLING FRCM
OBSERVATION/MONITORING WELLS". Groundwater screening and sampling
will then follow the procedures listed above in Step 1.

Groundwater Sample Collection Procedures

Samples from recovery/extraction wells are to be decanted into the appropriate samgple
contziners, as detailed in Table 4-2 of the FSP, through the well sample port and any
asscciated dedicated sample tubing. In addition, the procedures listed below are to be followed:

- Collect duplicate samples directly from the bailer with each sample receiving
equal amounts to ensure sample uniformity.

- If a single pump stroke will not supply the volume of water necessary to fill all the
sample containers, each container will receive an equal arnount from each pump
stroke.

- During the sampling of such wells, cap partially filled sample bottles and keep out
of sunlight, as delays in obtaining adequate sample vclume could otherwisz
ieopardize the representativeness of the samples.

- Once the samples have been collected, prepare them in accordance with
recommenced United States Environmental Protection Agency (USEPA)
procedures and the Site specific work plan.

- In general and whenever possible, collect groundwater with the intent to first fill
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sample containers designated for volatile organic analysis. Follow this by filling
containers for semi-volatile organic analyses, metals analyses, and major
cation/anion analyses.

Disposable items, such as bailers, rope, cleaning rags, and gloves, should be
disposed of as per the guidelines in Section 6.0 of the FSP.

Attact ment = to the QAPP 28 13UN.02072.00.0001
sem 03/31/03



A-20

MANUFACTURERS OPERATING INSTRUCTIONS FOR THE USE
OF ATHERMO GAS TECH INNOVA-ST
(STANDARD MULTI-GAS MONITOR)

Attachrment IZ to the QAPP 29 13UN.02072.00.0001
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Start Up
? WARNING

4,

Perform all procedures in a *“fresh air” environment
(environment known to be free of combustible and
toxic gases and of normal oxygen content).

Press and hold the ON/OFF button for one second. Once
WARMUP COMPLETE is shown, hold down the AIR
button for 3 seconds to adjust the Innova to “fresh air”
readings (“demand zero”). Once DONE is shown, the
instrument 1s in the Normal Operation Mode.

If applicable, venify that the display reads 0 in the LEL,
Toxic 1, and Toxic 2 fields, and 20.9% in the O- field. Any
unused channel is blank (if applicable).

[f applicable, confirm normal operation of the O, section.
Blow into the probe until the display reaches 19.5%,
triggering the alarm.

Place the probe into the area to be monitored.

53 WARNING

Never “demand zero” in a non-fresh air environment.

71-6416 - REV A
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Operation

Ir normal operation. your Innova monitors the environment and
displays current gas or oxygen concentrations. You can press any
button in dimly-lit or dark monitoring area to illuminate the LCD
display.

Operator Indications and Suggested Actions

When conditions cause the Innova to reach a preset warm or alarm
level, the condition is sensed, and your Innova alerts you with
audible and visual indications. Descriptions of common
indications, probable (or possible) cause(s), and recommended
actions are covered in this section.

N

\ , CAUTION

Ahvays follow established procedures for an alarm
condition. If procedures do not exist, please establish
an appropriate plan of action.

Warn Indication

A warn indication occurs when a preset warn level 1s reached.

Visual/audible indications: The reading of the applicable
channel blinks. The red LEDs blink and the buzzer sounds in an
even, slow pulsing pattern,

Action: Your Innova resets its alarms when normal gas levels
retamn (if at the default setting AUTO RESET), or press ON/OFF
burton momentarily if the alarm latch (MANUAL RESET) has

been enabled.

ALWAYS investigate the cause of any warn indication.
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Alarm Indication

An alarm indication occurs if the gas concentration continues to
inzrease (or decrease) to a preset alarm level.

Visual/audible indications: The reading of the channel in alarm
blinks, with the red LEDs and the buzzer sounds at a rapid rate.

Action: Your Innova resets its alarms when normal gas levels
return (if at the default setting AUTO RESET), or press ON/OFF
button momentarily if the alarm latch (MANUAL RESET) has

bezn enabled.
ALWAYS investigate the cause of any alarm indication.

Fail Indication
A fail indication occurs when a sensor or other circuitry no longer
functions normally.

Visual/audible indications: The display for a sensor(s) read
XXX. The red LEDs are on, and the buzzer sounds continuously.

Possible causes: A sensor may be bad, missing or have a loose
connection. An internal circuit fault may have occurred.

Action: Remove the Innova from the monitoring area. Investigate
and determine the cause, refer to the Troubleshooting section of
your Operator’s Manual for specific instructions.
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Low Flow Indication

A low flow indication occurs when normal flow is interrupted.
The Innova’s pump automatically shuts off.

Visual/audible indications: The words PRESS —TO CLEAR
arz shown, and alternates with the normal and PUMP FAILED
screens. An X appears where the spinning icon was. The red
LEDs alternate, and the buzzer sounds in a pulsing pattern.

Possible causes: Liquid has been drawn into the probe, or an
obstruction is present. An internal circuit fault may have occurred.
A sensor may not be properly installed. The hydrophobic filter in

the probe may be dirty.

Action: Clear away visible obstructions, then press —(ON/OFF)
to restart the pump. If the problem remains, troubleshoot the
probe. hose, sensor(s) or internal flow system for obstructions.

Low Battery Indication

A ‘ow battery indication occurs when the battery voltage drops
below the battery alarm threshold.

Visual/audible indications: The words LOW BATTERY are
shown. Thered LEDs are on, and the buzzer sound emits a double
puise every 60 seconds.

Probable cause: The batteries have reached the end of useful life.
Action: You must replace alkaline or recharge or replace NiCd

batteries before continuing. Refer to the Maintenance Chapter of
your Operator’s Manual for specific instructions.

33



1' CAUTION

This quick reference card does not adequately replace
your operator’s manual. Refer to the manual for
detailed information, or for other indications not
covered on this card, such as TWA, PEAK, and STEL,
and all other functions.

Thermo GasTech
1.877.GAS.TECH (USA)
www.thermogastech.com

sales@thermogastech.com

In Canada
1.403.291.4700
www.thermogastech.ca
sales@thermogastech.ca
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A-22

SOP FOR WATER, SOIL, AND WASTE SOLID SAMPLE
HANDLING AND TRANSPORT

The interior of the sampling coolers and exterior of soil and groundwater sample containers will
ne cleaned with deionized water prior to packing samples for transport to the laboratory. Soil,
non-soil solid, and groundwater sample packing will follow the general procedures outlinad

below:

1. Glass sample containers (i.e. volatile organic analysis (VOA) vials, soil jars) and
Encore™ samplers will be placed into bubble-wrap bags following labeling, and
sealed;

i Sample containers will be sealed inside an appropriately sized Zip-lock™ or
equivalent baggie;

. VOA vials will be stored inverted, per United States Environmental Protection
Agency (USEPA) regulations;

E Drain plugs on the sample coolers (if present) will be secured, and packing
material added to the coolers to protect the VOA vials;

& The sample cooler will be lined with a new, sealed plastic bag to prevent any ice
melt from leaking out of the cooler;

6. ‘Water, soil, and non-soil solid sample containers will be placed on ice in the
sample cooler;

7. The remainder of the sample cooler will be filled with packing material to prevent
sample containers from making contact with each other or the sample cocler
walls;

&. The cooler inner-liner plastic bag will be sealed with packaging tape;

a. Chain-of-custody forms will be placed in a Zip-lock™ bag (or equivalent) that will
be sealed within the sample cooler prior to transport;

10. The cooler will be properly closed and sealed with packaging tape, and,

11, Sample coolers will either be hand delivered to the laboratory by field personnel,
or transferred to an appropriate shipping service (ex. FedEx™ or UPS™) for
delivery to an out-of-town laboratory.

Attachment = to the QAPP 36 13UN.02072.00.0001
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A-23
SOP FOR DECONTAMINATION PROCEDURES

Reusable field instrumentation and sampling equipment will be decontaminated prior to its first
use, and beween each well/sampling location in which it is used. Two types of
decontamination procedures will be employed, depending on the level of visual or otherwise
known contarnination to which the instrumentation is exposed. Pre-use decontamination will
follow the first decontamination protocol listed below.

Insirumentaticn and equipment that has no signs of visible non-aqueous phase liquid (NAPL),
anc which has not come in contact with a known source of NAPL, will be decontaminated in the
following manrer:

1. The instrumentation and sampling equipment will be thoroughly washed with a mixture
comprised of approximately 2-tablespoons of Alconox® (or similar low phosphate
vleaning agent) per 1-gallon of de-ionized water. A stiff bristle scrub brush will be used if
recessary to provide thorough cleaning.

2. The instrumentaticn/equipment will be triple-rinsed with unused de-ionized water.

Instrumentation/equipment that either has signs of visible NAPL or has come in contact with a

known source of NAPL will be decontaminated in the following manner:

1. The instrumentation/equipment will be thoroughly rinsed with tap water to remove
sediment and debris.
2 The instrumentation/equipment will be completely and evenly sprayed with laboratcry-

grade hexane. ***Proper precautions must be utilized when using hexane. Use only in
adequacely ventilated areas, and do not inhale the vapors. FOLLOW GUIDELINES
(:ONTAINED IN THE HEXANE MSDS.***

3. The instrumentation/equipment will be completely and evenly sprayed with laboratory
grade methanol.
4, The insrumentation and sampling equipment will be thoroughly washed with a mixture

comprised of approximately 2-tablespoons of Alconox® (or similar low phosphate
cleaning agent) per 1-gallon of de-ionized water. A stiff bristle scrub brush will be used if
necessary to provide thorough cleaning.
5. The instrumentation/equipment will be triple-rinsed with unused de-ionized water.
The effectiveness of the above decontamination procedures will be dernonstrated through the
periodic use c¢f equipment blanks. A more detailed discussion of the proposed use of
equipment blanks is provided in Section 4.0 of the FSP.

Drill rigs or Geoprobes® used on Site will be thoroughly decontaminated prior to their arrival at
the Site and frior to initiation of any drilling activities. The rig and its equipment will be
thoroughly examined to ensure that there are no significant fuel, hydraulic fluid, transmission oil,
and;or motor oil leaks that could create a condition not previously in existence or exacerbate zin

exiszing condition.

Once the rig and its equipment (including split-spoon soil samplers and associated drill rods
used to obtain soil samplies during the drilling of soil borings or monitoring wells) have bezn
thoroughly cleaned and inspected, subsequent decontamination efforts will focus only on those
piecss of equipment which actually come into contact with soils or groundwater. No petroleum

Attachment E to the QAPP 37 13UN.02072.00.0001
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hvdrocarbon based lubricants will be allowed on the drill stems or associated connections. Eoth
the initial comprehensive cleaning of the rig and subsequent decontamiration procedures will be
performed using either steam cleaning equipment or high-pressure hot water/detergent wash.
In addizion, casing centralizers and casing handling equipment, if used, will be cleaned prior to
use in the construction of monitoring wells.

Decontamination wash solutions and rinsate will be collected and containerized in 5-gallon
buckets. 55-gallon drums, or poly tanks. The collected rinsate will be disposed as described in
Section 2.0 of the FSP.

Attachrnent = to the QAPP 38 13UN.02072.00.0001
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A-24
SOP FOR LNAPL SAMPLE HANDLING AND TRANSPORT

To ship volatile organics analysis (VOAs) containing non-aqueous phase liquid (NAPL),
the following are needed:
New paint cans (from a hardware store). One can for each VOA to be shipped
will be required.
Vermiculite or kitty litter.

Place each VOA into a small Zip-Lock™ bag.

LJse the vermiculite or kitty litter to pack the bagged VOAs into the paint cans. Firmly
attach the paint can lids. The key is to have enough absorbent material in the paint can
10 insulate the VOAs from shocks and to absorb the NAPL if a VOA is damaged. Paint
cans are available in various sizes. As mentioned previously, match the number of paint
cans to the number of VOAs.

Fack the paint cans into a cooler. Use packing material to fill in the space around the
cans.

Mlace chain-of-custody into a Zip-Lock ™ bag and on top of the cans.

At least one label stating: “This Package Conforms to Conditions and Limitations
Specified in 49 C.F.R. 173.4” must be attached to the outside of the cooler.

At least two arrow keys pointing towards the top of the cooler must be attached to the
cutside of the cooler.

LIPS will accept coolers/packages that are marked as described in steps XI and XII.
Federal Express will not accept such packages.

MAPL samples must be sent to the appropriate analytical laboratory.

*** The shipping instructions listed above are extremely important. Failure to have the
combination of an inner container (the VOA), an outer container (the paint can),
abscorbent material (the vermiculite/kitty litter), and the label and direction arrows
mentioned in steps 6 and 7 could result in government fines of $40,000 per violation.
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Rev# __DRAFT

UTILITIES AND STRUCTURES CHECKLIST FORM

Froject:

Lozatior: Date:

Instructions.  This checklist has to be completed by a SECOR staff member as a safety measure to insure that all
andergreund utility lines, othe: underground structures as well as above-ground power Lnes are clearly marked our in the
azea selected for boring or excavation. DRILLING OR EXCAVATION WORK MAY NOT PROCEED UNTIL

LINES ARE MARKED AND THIS CHECKLIST HAS BEEN COMPLETED.

Assignrient of Responsibility. SECOR is responsible for having underground utilities and structures located and
marked. Preferasly, the utility companies themselves should mark our the lines.

Drilling or Excavation Sites. Attach a map of the property showing the drilling or excavation sites, if sites are widely
sepa-ate:d, several map(s) clearly indicating the area(s) checked for underground utilittes or underground structures and

the location of akove-ground power lines.

Utilities and Structures

I o
i NOT
] TYPE PRESENT PRESENT HOW MARKED'

— -
. Perroleum products line

Nawural vas line

Steam line
CwWiter live
| .
¢ Sewer lire

I" Storm druin

Telephone cable ‘
Electric power lin2
Product tank

Sertic ta-k/drain field

| Caber

‘Flage, paint on pavement, wooden stakes, etc.

Clien Agproval__
(with tach:i map) NAME COMPANY PHONE

Wame and affiliation of person who marked out underground lines or structures.

NAME COMPANY PHONE

SECOR [nternational Incorporated (SECOR)

Date Completed

Field Teamn Leader

P:/zonnco/ac inimanual/sops utilstruc.doc

Page 1 of 1 1



r_—"f:_l“ ~ D Q DATE secor prosECT NuMeER | MONITORING WELL
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AIR MONITORING EQUIPMENT CALIBRATION/CHECK LOG

- T
BATTERY | ZERO
N INSTRUMENT/ | SERIAL VITER CALIBRATIOl | READING LEAK PERFORMED ST
DATE MODEL NO. NO. AR Mt | caserm (PPM) CHECK BY COMMENTS
AIR MONITORING LOG
, SOURCE/AREA/ : " N RN AT .
DATE | TIME LOCATION BRBATITING ZONE INSTRUMENT CONCENTRATION/UNITS SAMPLED BY

* Submit copies of logs to Director of Indnch—inl p
1

personal protective equinment level is unorades

)
a

(s BT
ot
t
8

{
\

Flawcow, Cild within 24 hours,

f a PEL is exceeded, or




SECOR Internationat Incorporated
GROUNDWATER SAMPLING FIELD DATA SHEET

SECOR Ph: DATE: WELL #
“aCILITY NAME: TEMPERATURE: For'C
FIELD PERSONNEL: WEATHER: .
FJIELD MIASUREMENTS:

i Stat.c Water Level (SWL) below top of casing/piezometer: FT. or IN.
I:. Thickness of Free Product, if present: Inches FT.or IN.
C. Total Depth of well (TD) from top of casing/piezomenter: T, or IN.
[ “leight of Water Column in casing (hl=TD-SWL): “T.crIN.
E. Uselul approximate Purge Volumes (PV) per foot of water

for common casing sizes:

PURGING METHOD; DURATION:

OBSERVATIONS:
R ( Time | Turbidity | Color | Sheen | pH Temp. Conduct SWL

T alume: r o
G Tume: ‘J |

ST es | |

T 0lme: ‘ o
Addal Violumes: | 1 ]
TOTAL VOLUME OF WATER PURGED FROM WELL: o
PUTLGE WATER STORED / DISPOSED OF WHERE / HOW:

CoMPLES COLLECTED: Depth to Water at time of sample collection:

if/\i

ample Numbers

Type

l

Time Size/Number of Container(s) Preservariva

CCNIMENTS:

Chs onz Capacities:
ezl hofe ...0.16 galitin ft.

4-inzb hole .....0.65 gal/lin ft,

S3-mevhole oL 170 galilin ft,

S-inch tiole .....2.60 gal/lin ft,

1-inch hole .....4. 10 gal/lin ft.

Recharge Calculation at Time of Sample Collection

Total Depth of Well:
Original Water Column: X080=-( )
Collect sample when Depth to Water measures
Less than or equal to:

Signature:
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LOCKABLE PROTECTIVE
STEEL CASING CAP GROUND SURFACE

ELEV. 000.00
&ég%&(&‘% RS ELEV. 000.00
SRR RS

CONZRETE SEAL — X FT./ELEY. 000.00

2" DIA PYC SCHEDULE 40
W, THREADED FLJSH JOINTS

BENTONITE PELLETS —————

X FT./ELEV. 000.00

8000000
0066800060
LYY YL

1

000L0DB0008080000 0

VOUGBOOOLB000ROLDD
6000056500

0000605000
R |

BENTONITE PELLETS ——————

05000050005 600GD
2006000000090 00

;

" poseeeseataanapo0s

X FT./ELEV. 000.00

‘b | ———— x FT./ELEV. 000.00

WELL NUMBER —

2”7 [IA, TYPE 304 STAINLESS
WIFE—WFRAPPED SCREEN W/
THREADED FLUSH JOINTS o
SCREEN 3IZE .0207 " E

DATES DRILLED ———

DATE INSTALLED ——

GROIUND WATER ELEV.

TR

SAND PACK ————=
' DRILLER —

DRIL.ING METHOO __ —_

COORDINATES S

VERTICAL DATUM: e

BOTTOM CAP ==} % FT./ELEV. 000.00
o ASSUMED U.S.G.S. e
* FT./ELEV. 000.00 % DEPTH BELOW o
WCN TORING WELL COMPLETION DETAIL — EXAMPLE PROJECT TITLE
LOCATION

SECOR

International Incorporated JOB NO. 000.00000.0CO FIGLRE O




